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ECAUSE glycogen storage disease 

of the heart is a rare disease, the 
elinieal data accumulated from five in- 
fants in whom this diagnosis was con- 
firmed at autopsy seems worthy of 
presentation. In recent reports,’ * * 
the similarity in clinical manifesta- 
tions among infants with glycogen 
storage disease of the heart and amyo- 
tonia eongenita has been stressed. It 
is our purpose to emphasize this aspect 
of the clinical picture since the gen- 
eralized skeletal muscle involvement 
rather than the eardiae manifestations 
dominated the elinieal course of our 
five patients. 

The rarity of glycogen storage dis- 
ease of the heart is well documented. 
In 1950, di Sant Agnese, Andersen, 
Mason, and Bauman‘ accepted only 
fourteen eases from the world litera- 
ture, acknowledging the probable ex- 
istence of others in which the diagno- 
sis was not conclusively proved. In 
1954, Rossi’ estimated that less than 
forty cases had been reported to that 
date. The familial nature of glycogen 
storage disease of the heart is reeog- 
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nized. A recessive and perhaps sex- 
linked mechanism of transmission has 
been suggested.’ The involvement of 
multiple siblings in a single family 
has been reported.*:* Consanguinity 
has been a finding in several families. 

The existence of two main varieties 
of glyeogen storage disease has been 
deseribed on elinieal grounds for many 
years; namely, the hepatic form orig- 
inally described by von Gierke in 
which the liver and kidney are the 
primary sites of glycogen deposition, 
and the nonhepatie or cardiae form in 
which the myocardium and _ skeletal 
muscles are primarily involved. The 
studies of Cori’? have demonstrated a 
chemical difference between these two 
entities. Von Gierke’s disease, or gly- 
cogen storage disease of the liver, is 
marked by hepatomegaly, renal en- 
largement, retarded  somatie 
growth. Hypoglycemia, ketosis, and 
hyperlipemia can usually be demon- 
strated together with a diminished re- 
sponse to epinephrine administration. 
Cori has shown that the glycogen strue- 
ture in these patients is essentially nor- 
mal, but that a definite decrease in the 
amount of the enzyme, glucose-6-phos- 


phatase, is present. This enzyme is 
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responsible for splitting off phosphate 
from the glucose molecule and thus 
permitting its passage into the cireula- 
tion and delivery to the tissues. A 
deficiency of this enzyme would like- 
wise impair glyeogenolysis. The chief 
product of glycogen breakdown is glu- 
cose-l-phosphate which is then econ- 
verted to Im- 
paired breakdown of the latter com- 


glucose-6-phosphate. 


ponent, due to the enzyme deficiency, 
leads to its accumulation and slowing 
of the reversible reactions leading from 
glyeogen to glucose. 

In contrast to von Gierke’s disease, 
glveogen storage disease of the heart 
and skeletal muscles is not associated 
primarily with hepatomegaly and evi- 
dence of impaired carbohydrate me- 
tabolism. In_ this muscle 
weakness, cardiac enlargement, 
enlargement of the tongue have been 
prominent findings. Structurally nor- 
mal glyeogen is found in the involved 
organs and the amount of glucose-6- 
phosphatase is apparently normal. At 


disease, 


and 


present, no satisfactory chemical ex- 
planation is available for the precise 
metabolic abnormality present in this 
type of glycogen storage disease. 
Cori’® and Reeant™ have listed two 
other very rare and unusual clinical 
varieties of glycogen storage disease in 
which deficiencies in the enzymes re- 
sponsible for synthesis or breakdown 
of the branched structure of the gly- 
eogen molecule have been demon- 
strated. The glyeogen in the tissues 
of affected individuals has _ been 
found to be of abnormal structure. 
Two clinieal reports have recently 
deseribed patients with a nonhepatie 
form of glyeogen storage disease in 
which the skeletal muscles have been 
primarily involved with relatively lit- 
tle deposition of glycogen in the myo- 
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eardium. In the two patients re- 
ported by Krivit and associates? pro- 
found musele weakness was present, 
suggesting initially the diagnosis of 
amyotonia congenita. A primary mus- 
cular dystrophy with deposition of 
glyeogen in skeletal musele was finally 
diagnosed in each case; no neurologi- 
cal disease was demonstrable. The 
deposition of small amounts of gly- 
ecogen was described in the cardiac 
specimen in one of these eases and in- 
creased ecardiae weight was found at 
autopsy in the other. However, both 
of the patients demonstrated normal 
electrocardiographie tracings and nor- 
mal eardiae silhouettes in roentgeno- 
grams taken during life. Similarly, 
the first case described by Zellweger 
and co-workers® also showed extensive 
skeletal muscle infiltration with gly- 
eogen, but a normal heart size was 
demonstrated on roentgenographie ex- 
aminations and a normal electrocardio- 
gram was recorded. It thus appears 
that the relative degree of skeletal or 
myocardial involvement can vary over 
a wide range in the nonhepatie form 
of glycogen storage disease. Patients 
may demonstrate primarily skeletal or 
primarily myocardial involvement, or 
mixed degrees of involvement. In 
each of the five patients included in 
the present study, extensive skeletal 
as well as cardiac muscle involvement 
was noted both clinically and patho- 
logically. This combined form of in- 
volvement in nonhepatie glycogen 
storage disease is apparently more 
common than the primary skeletal mus- 
cle variety. 

The duration of life in most patients 
with glyeogen storage disease of the 
heart has varied from a few hours to 
nine months. In the review of Land- 


ing and Bangle,’ several earlier cases,’ 
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which were reported to have survived 
for longer periods of time, were con- 
sidered by the authors to represent 
another disease entity. Most patients 
with this disease have eventually sue- 
ecumbed to the complications of respir- 
atory muscle 
caused by the deposition of glycogen 
in these muscles. Relatively few have 
been reported to have died in a state 
of congestive failure. No form of 
treatment has altered the uniformly 
fatal outeome. 


weakness, presumably 


CLINICAL OBSERVATIONS 


Since the clinical and pathologic 
findings in the five infants included 
in this report are very similar, the 
details of only a single case will be 
reported fully. Pertinent clinical find- 
ings in all of the five cases have been 
summarized in Table I. A _ typical 
electroeardiographie tracing is pre- 
sented in Fig. 1. Representative 
roentgenograms of the chest are pre- 
sented in Figs. 2 and 3. 


CASE REPORT 


L. G., a negro male infant, died at 
the age of 414 months, one month fol- 
lowing admission to the Children’s 
Hospital of Philadelphia. The chief 
complaint on admission was cough as- 
sociated with fever of three days’ du- 
ration. 


Family History—The immediate 
family consisted of two healthy par- 
ents and an 8-year-old half sister born 
of the mother’s previous marriage. 
The half sister was reported to have 
congenital heart disease for which she 
was operated upon elsewhere. At 
present she also demonstrates evidence 
of rheumatic heart disease. The pa- 
tient was the product of the first preg- 
naney of his parents; a subsequent 
male offspring is now living and well 
at the age of 11 months. 
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The mother had six siblings, all of 
whom were living and well except one 
who suffered an accidental death. The 
father had ten siblings of whom two 
died in infaney; the first of these sue- 
cumbing to pneumonia prior to the 
father’s birth. When the father was 
13 years old, another younger sibling 
was born who demonstrated listless- 
ness and weakness associated with a 
paucity of spontaneous movements. 
This infant died suddenly during the 
course of a feeding at home and as- 
piration pneumonia suspected. 
No hospitalization or post-mortem ex- 
amination was earried out on either 
of the father’s deceased infant  sib- 
lings. 

History of Present Il/ness.—The pa- 
tient was born following a 9-month, 
apparently normal pregnaney with a 
birth weight of 3,295 grams. No neo- 
natal difficulties were noted. The in- 
fant was breast fed for two months 
and thereafter fed an evaporated milk 
formula. Supplementary vitamins 
were administered from birth. 

The infant visited the Well-Baby 
Clinie of the maternity hospital at 1 
and 2 months of age. <A hernia and 
hydrocele were detected and plans 
were made for their future repair. 
Approximately three days prior to ad- 
mission a fever associated with cough 
was noted. Listlessness was also ap- 
parent for the first time during this 
interval. Feedings were taken poorly 
and some regurgitation oceurred. Ex- 
cessive mucus in the nasopharynx was 
also noted. <A tentative diagnosis of 
pneumonia was made at the time of 
admission. 


Physical Examination.—Examina- 
tion on admission revealed a _ well- 
nourished and hydrated Negro male 
infant with mild respiratory distress 
and a fairly strong ery. Mild retrae- 
tions of the chest wall were noted with 
each inspiration. No cyanosis or jaun- 
dice was evident. The pulse rate was 


136 per minute; respiratory rate 36 
per minute; temperature 101.2° F. 
The body weight was 5,305 grams; 
the head circumference, 16 inches; 
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inches: and 
Secretions 


circumference, 15 


chest 
body length, 26 inches. 
were present in large amounts in the 


nasopharynx. Over both lung fields 
coarse breath sounds but no fine rales 
could be heard. Cardiae enlargement 
to the left was suspected on pereus- 
sion. A low-pitched, soft systolic mur- 
mur was audible to the left of the 
mid-sternum; no murmurs were audi- 
ble posteriorly. No thrills or dias- 
toliec murmurs were detected. The 
liver edge was palpable 2 em. below 
the right costal margin. <A left hydro- 


cele and left inguinal hernia were 
present. No obvious neurological 
manifestations were evident at this 
time; all reflexes were present and 


normal. 

The diagnostic impression at the 
time of admission was upper respira- 
tory traet infection, possibly associ- 
ated with pneumonitis. A roentgeno- 
eram of the ehest taken at the time 
of admission showed eardiae enlarge- 
ment but no evidence of pneumonia 
or of inereased pulmonary vascular 
markings. 

Laboratoru. Studies.—Hemoglobin 
level on admission was 9.2 Gm. per 
cent: little variation occurred during 
the one-month period of hospitaliza- 
tion. The white cell count on entry 
was 8,000 and reached a peak of 13,000 
approximately one week prior to death. 
The differential white blood cell count 
varied, at times showing a predomi- 
nanee of lymphoeytes and, on other 
ceeasions, a majority of neutrophils. 
Urinalysis revealed a specifie gravity 
of 1.017 and a pH of 5; no excessive 
amounts of protein, sugar, or acetone 
were detected; microscopie examina- 
tion was negative. A sickling prepara- 
tion was negative; an old tubereulin 
skin test in a dilution of 1:1000 was 
also negative. A blood eulture on ad- 
mission was sterile; cultures of the 
nasopharynx on multiple occasions re- 
vealed no unusual organisms. An 
electroeardiogram, taken on the day 
following admission, revealed very 
high amplitude QRS complexes in all 
leads with depression of the S-T seg- 
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ments and negative T waves in the 
limb leads. Roentgenographie exam- 
ination of the chest was repeated on 
two occasions and demonstrated no 
change in the degree of cardiae en- 
largement. Approximately one week 
prior to death, atelectasis of the left 
lower lobe was evident on roentgeno- 
graphie study. 

Blood chemistry studies were as fol- 
lows: NPN, 36 mg. per cent; cephalin 
flocculation, negative; thymol turbid- 
itv, 1.4 units; serum protein, 5.5 Gm. 
per cent; serum albumin, 2.4 Gm. per 
cent; serum globulin, 2.1 Gm. per 
cent; cholesterol esters, 121 mg. per 
cent. The serum mucopolysaccharides 
were found to be normal in_ total 
amount and in their electrophoretic 
pattern. The red blood cell glycogen 
content was found to be normal, i.e., 
equivalent to controls. fasting 
blood sugar was 79 mg. per cent and 
one hour after epinephrine was given 
the blood sugar level rose to 173 mg. 
per cent. The fasting serum pyruvate 
was 1.24 mg. per cent, and twenty 
minutes after the injection of epineph- 
rine the pyruvate level was 2.92 mg. 
per cent; one hour later it was 2.33 
mg. per cent. The response of the 
blood sugar and pyruvate levels to 
epinephrine administration was e¢on- 
sidered normal. The serum levels of 
sodium, potassium, chloride, and CO, 
were within normal limits. 

Hospital Course.—The patient was 
promptly started on antibiotie therapy 
but the fever failed to subside. On 
the fourth hospital day, marked mus- 


cular flaecidity and lethargy were 
noted. Beeause of this finding associ- 
ated with eardiae enlargement, a 


biopsy of the left gastrocnemius mus- 
cle was performed. The specimen of 
muscle showed foeal areas in which 
marked vacuolization of the eytoplasm 
of the muscle fibers was present. Pro- 
gressively increasing muscle weakness 
and flaceidity developed until the in- 
fant was unable to suck or swallow; 
gavage feedings were necessary. Be- 
cause of some increase in liver size 


end the presence of respiratory dis- 
attempted. 


tress, digitalization was 
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Gross arrhythmia resulting from dig- 
italis intoxication appeared shortly at- 
ter one half of the caleulated amount 
of digitalis was administered. This dis- 
appeared with a reduction in the dose 
of digitalis. The difficulties arising 
from large amounts of tenacious 
mucoid material in the nasopharynx 
became progressively greater. Fre- 
quent aspirations of the nasopharynx 
were inadequate and finally a tracheot- 
omy was performed. Death occurred 
at the age of 4144 months, one month 
after admission. 

Post-mortem examination was ear- 
ried out promptly. Almost the entire 
heart, 60 grams of liver, and 20 grams 
of psoas muscle were frozen within 
one hour of death. Portions of these 
tissues were sent in the frozen state 
to the laboratory of Dr. G. Cori where 
the following chemical analyses, shown 
in Table II, were made. 
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by large vacuoles which stained posi- 
tively with Best’s mucicarmine and 
periodie acid-Schiff stain. 

The liver was enlarged; its surface 
was smooth and glistening; the edge 
was sharp. On section, the color of 
the liver was pale yellow and the 
architecture appeared normal. Micro- 
scopic examination of the liver re- 
vealed marked vacuolization; the cell 
nuclei were in an eecentrie position. 
Special staining techniques demon- 
strated that the vacuoles contained ma- 
terial with the staining characteristics 
of glycogen. Skeletal muscle fibers 
also showed marked vacuolization and 
apparent loss of cytoplasm. Both 
lungs were purplish-red and fleshy. 
There were scattered areas of hemor- 
rhage present. On section there were 
small collapsed areas and areas of 
crepitation. Congestion and edema 
were marked. The trachea and bron- 


TABLE ITI 


‘AMYLO 1-6-GLUCOSI- 


% GLYCOGEN | % GLYCOGEN SPLIT BY | DASE IN UNITS/100 
TISSUE % GLYCOGEN END-GROUP PHOSPHORYLASE MG. 
Heart 6.6 6.9 47 120 
Psoas 13.0 7.1 42 131 
Liver 6.2 7.9 39 _— 


It was concluded that these tissues 
contained glycogen of normal struc- 
ture as well as a normal amount of 
amylo 1-6-glucosidase, the enzyme re- 
sponsible for splitting the 1-6-gluco- 
sidase linkages which produce the 
branched structure of the glycogen 
molecule. 


Necropsy Findings—The heart 
weighed 46 grams. The systemic and 
pulmonary venous return was normal 
as were the great vessels, valves, and 
septa. The papillary muscles of the 
left ventricle presented a diffuse gray- 
pink color which was evident through 
the transparent endocardium. The 
left ventricle was hypertrophied and 
somewhat dilated. Microscopically, 
the myocardial fibers were increased 
in size and showed prominent irregu- 
lar hyperchromie nuclei. The ecyto- 
plasm was almost entirely displaced 


chi were filled with a greenish exudate. 
Microscopie examination of the lungs 
showed focal areas of atelectasis. 
Many alveoli were filled with pro- 
teinaceous material. The tracheobron- 
chial lymph nodes were enlarged. 


DISCUSSION 

A review of the family history in 
each of the five infants studied pro- 
vides further information to support 
the genetie determination of glycogen 
storage disease of the heart. Two of 
our five patients were born to the 
same parents; a third male offspring 
in this family also died in early in- 
faney and, although a post-mortem 
examination was not performed, 


showed an abnormal electrocardiogram 
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compatible with the presence of gly- 
cogen storage disease of the heart. 
Thus, in a single family, there were 
probably three cases of glycogen stor- 
age disease, two females and one male, 
in addition to four older siblings who 
are living and well. Since the diag- 
nosis in one male and one female in- 
fant was confirmed at autopsy, the 
conventional form of sex-linkage in 
the genetic transmission of this dis- 
ease seems unlikely. In another in- 
stanee, both an older half sibling of 
the same mother, and a younger sub- 
sequent sibling of the same parents 
are known to be free of glycogen stor- 
age disease of the heart. A review of 
the family history in this ease re- 
vealed two neonatal deaths among 
siblings of the father. No definite 
history of consanguinity could be 
elicited in any of the families. 

The obstetrical history in each of 
our five eases was not unusual. The 
birth weight of each of the five in- 
fants was above 3,000 grams except 
in the ease of one premature infant 
who was one of twins, the sibling dy- 
ing at the time of birth. The birth 
order of the involved infant within 
each family varied from the first to 
the eighth position. Three of the in- 
fants were males and two were fe- 
males; four were Negroes and one 
white. Maternal age ranged from 25 
to 30 years; paternal age from 28 to 
50 years. 

The average age of the patients on 
admission to the hospital was 4 months 
with a range of 2 to 7 months. Symp- 
toms were first recognized at least 
one month prior to admission in four 
of the five eases and in two instances 
dated from the neonatal period. From 
the sequence of clinical events in these 
five patients, the onset of definite 
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symptoms may be expected by the age 
of 4 to 6 months. The absence of 
symptoms at the age of 6 months 
would be strong evidence of the ab- 
sence of this disease. The average 
age at the time of death was 6 months 
with a range of 414 to 81% months. 
No single factor seemed to be related 
to longer survival. 

The hospital course in each instance 
was progressively downhill with ocea- 
sional temporary plateaus associated 
with the successful treatment of see- 
ondary bacterial infections. Death in 
all instances resulted from aspiration, 
pulmonary infeetion, and pulmonary 


complications. In no instance was 
frank congestive heart failure  ob- 


served. Because of the presence of 
respiratory distress and known eardio- 
megaly, digitalis was employed in two 
cases without apparent benefit. In 
both instanees, digitalis intoxieation 
was induced, suggesting the possibility 
that the myocardium in these infants 
was particularly sensitive to the ef- 
feets of digitalis. The amount of die- 
italis administered prior to the ap- 
pearance of toxic symptoms was rela- 
tively small in both instances. 

The most striking physical findings 
noted in these five patients were those 
pertaining to the neuromuscular sys- 
tem. Paucity of spontaneous move- 
ments, generalized muscle weakness, 
and diminished deep tendon reflex re- 
sponses were consistently present and 
progressive in all patients. Despite 
the obvious muscle weakness, palpa- 
tion of the involved skeletal muscles 
in several instances revealed them to 
be of average or slightly greater than 
average size with a firm, rubbery con- 
sistency suggestive of muscles observed 
in pseudohypertrophie muscular dys- 
trophy. Respiratory distress was also 
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readily apparent as the result of the 
accumulation of secretions in the re- 
spiratory tract. 

Attention was usually directed to 
the heart by the demonstration of 
-ardiae enlargement either on physical 
roentgen 
A eardiae 
murmur was detected in four of the 
five patients. These murmurs 
of low intensity and low pitel 
heard to the left of the lower sternum 
or over the mid-preeordium and would 


examination or in routine 


examination of the chest. 


were 
best 


not ordinarily be considered signifi- 
‘ant murmurs. There 
sociated thrills or diastolie murmurs. 
In only one of the five infants was a 


were ho as- 


murmur audible over the posterior 
chest wall. Gross enlargement of the 
liver was never observed although the 
liver edge was palpable below the 
level of the right costal margin in four 
of five The spleen was not 
palpable in any of our patients. 


cases, 


Approximately a dozen electrocardi- 
ographie tracings recorded from pa- 
tients with glycogen storage disease of 
the heart have been reported in the 
medical literature to date; only about 
half of these have been reproduced 
In 1954, 
the electrocardio- 


and are available for review. 
outlined 
graphie alterations observed in this 


Johnson' 


condition in five tracings then avail- 
able. He 


among these tracings and listed the 


noted certain similarities 
following characteristic features: (1) 
tall, upright QRS complexes in Leads 
I and II, inverted in Lead IIL; (2) 
depressed S-T segments in all standard 
leads; (3) inverted T waves in all 
standard leads; (4) elevated S-T seg- 
ments in the right-sided precordial 
leads and depressed S-T segments in 
the left-sided 


precordial leads; (5) 
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upright T waves in the right-sided pre- 
cordial leads and inverted T waves in 
the left-sided precordial leads. Rossi* 
recently reported his observations on 
five additional tracings recorded from 
seven of his own patients with glyco- 
gen storage disease of the heart. A 
sinus tachycardia was present in all; 
high as well as low voltage complexes 
were observed, and right-sided as well 
as left-sided tracings were found to be 
compatible with this diagnosis. The 
consistent depression of S-T segments 
and the finding of negative T waves in 
the standard leads as well as in the 
left-sided precordial leads were also 
observed by Rossi. 

Electroeardiographie tracings were 
available in four of the five infants 
described in this report, ineluding 
precordial leads in three cases. <A 
typieal tracing is shown in Fig. 1. In 
general, the findings were similar to 
those previously reported. All trae- 
ings showed a sinus tachyeardia or 
normal sinus rhythm. The QRS ecom- 
plexes were of very high amplitude in 
all of the four tracings; the average 
height of the R wave in standard 
Lead I was 28 mm. The P-R interval 
in the four tracings varied from 0.08 
to 0.10 second; nene were prolonged 
to the upper limit of normal. The 
Q-T interval varied from 0.27 to 0.29 
second, also within the range of nor- 
mal. 

In Lead I the P waves were found 
to be notched in two tracings and to 
be peaked in Lead IT in all four. The 
amplitude of P, was greater than 2.5 
The QRS 
leads 
showed no axis deviation in any of the 
The Q waves were of pro- 
gressively increasing depth from Lead 


mm. in only one patient. 


complexes in the standard 


cases. 


il 
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I to Lead Ill. There was a prominent 
R wave over the right side of the 
chest in the three instances in which 
precordial leads were available. Over 
the left side of the chest the QRS 
complexes were diphasie with the R 
wave somewhat larger than the S 
wave. In Lead aVx, a prominent S 
Wave was present in two eases and a 


Fig. 1.—Electrocardiogram recorded from 
2-month-old infant who died three and one- 
half months later of glycogen storage disease 
of the heart and skeletal muscle system. 
Tracing demonstrates high amplitude QRS 
complexes, marked S-T and T-wave changes, 
and prominent Q waves in the limb leads: 
evidence of biventricular enlargement in the 
precordial leads. 


diphasie QRS was present in one 
instance. 

Depressed S-T segments were found 
in the limb leads in three of our four 
eases. This depression was of a severe 
degree, involving Leads II and III 
most commonly; Lead I also showed 
this abnormality in two cases. Nega- 
tive T waves were present in all three 
standard limb leads in three of the 
four cases; in the remaining ease, 
only in Leads Il and III. Late in- 
version of T and negative T waves 
over the left chest were demonstrable 
in only ene of the tracings. 

These —leetroeardiographie abnor- 
malities simulate those found among 
other primary myocardial diseases of 
infancy. On the basis of T-wave 
changes alone, glycogen storage dis- 
ease cannot be differentiated with cer- 
tainty from such lesions as primary 
endocardial fibroelastosis, aberrant ori- 
gin of the left coronary artery arising 
from the pulmonary artery, intersti- 
tial myocarditis, and medial necrosis 
of the coronary arteries. However, 
study of the QRS complexes offers 
some information which is useful in 
attempting to differentiate the various 
entities in this group. For instance, 
in most eases of primary endocardial 
fibroelastosis and in all instances of 
aberrant origin of the left coronary 
artery arising from the pulmonary 
artery, the electrocardiogram should 
provide evidence of isolated left ven- 
tricular hypertrophy. <A deep Q 
wave in Lead I and reciprocal changes 
in the S-T segments in Leads I and TII 
may be present in the latter anomaly 
and should provide a means for dit- 
ferentiating these two conditions from 
each other. Glyeogen storage disease 
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of the heart and interstitial myocardi- 
tis are conditions in which the myo- 
is diffusely and uniformly 
Henee evidence of isolated 
would 


eardium 
involved. 
left ventricular 
not be anticipated in these two enti- 
ties; evidence of biventricular cardiac 
The 


presence of generalized muscle weak- 


hypertrophy 


enlargement is to be expected. 


ness in glyeogen storage disease should 
permit its differentiation from inter- 
stitial myocarditis. 


. Fig. 2: 
views at the 
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was also within normal limits at the 
time of birth but was found to be 
enlarged on the twentieth day. 

At least two roentgenograms were 
available for review in each of the 
five infants ineluded in this report; 
the earliest film taken at the age of 
two months and the latest at seven 
months. The cardiae silhouette was 
strikingly similar among the five pa- 
tients. In all instanees, the cardiae 
shadow was moderately enlarged with 


Roentgenograms of the chest taken in the anteroposterior and left anterior oblique 
same time and from the same patient, as the electrocardiogram shown in Fig. 1, 


showing a moderate degree of cardiac enlargement with a globular cardiac contour. 


Landing, Villee, and Nadas"? made 
serial eleetrocardiographie observa- 
tions in a patient with glycogen stor- 
age disease of the heart beginning at 
birth. 
at birth; 
tween the tenth and twentieth day. 
The infant died at the of one 
month and demonstrated the typical 
pathologie findings of glycogen storage 
disease of the heart. In this same 
infant the heart size on roentgen study 


A normal tracing was obtained 
this beeame abnormal be- 


ave 
age 


a rounded or globular contour in all 
views, particularly the anteroposterior 
and left anterior oblique (Fig. 2 and 
3). The eardiae enlargement in each 
ease was of a diffuse nature with no 
specifie chamber enlargement demon- 
strable. This feature may provide as- 
sistance in the differentiation of this 
condition from some of the other pri- 
mary myocardial diseases of infancy, 
from those conditions in 

ventricular enlargement 


especially 
which left 
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usually predominates, e.g., aberrant 
origin of the left coronary artery from 
the pulmonary artery and endocardial 
fibroelastosis. Among the five patients 
presented here, a moderate degree of 
cardiac enlargement was the rule; 
none showed massive and only one 
showed slight cardiae enlargement. 
The heart showed little change in size 
during the period of observation 
which ranged up to two months. Nei- 
ther the pulmonary artery segment 


jor role in the development of these 
pulmonary complications although 
eardiae enlargement with bronchial 
compression may also have been a fae- 
tor. No pleural fluid was observed. 
The diagnosis most commonly made 
at the time of admission or at the time 
of discovery of definite muscle weak- 
ness was amyotonia congenita or 
Werdnig-Hoffmann’s disease. In no 
instanee was the initial impression 
that of heart disease. In two instances 


Fig. 3.—Roentgenograms of the chest in the anteroposterior and left anterior oblique views 
from a 5-month-old infant who died two months later from glycogen storage disease of the 


heart and skeletal muscles. Note similarity 
Fig. 2. Also, in the anteroposterior view, 


of general cardiac contour on comparison with 


triangular-shaped double density appearing 


within. the cardiac shadow is probably atelectasis of the left lower lobe. 


nor the peripheral vascular markings 
were especially prominent, although 
the problem of differentiating pulmo- 
nary infection from congestive heart 
failure arose in one ease. In four of 
the five patients, pulmonary infection 
and/or atelectasis were present, us- 
ually involving the left lower lobe. 
Aspiration was thought to play a ma- 


the sluggish appearance of the baby 
with a large projecting tongue and 
flabby musculature suggested cretin- 
ism and/or mongolism. Two of the 
infants were given Prostigmin in or- 
der to rule out the diagnosis of myas- 
thenia gravis; they showed no _ re- 
sponse. In some instances the cardiac 
involvement only became evident when 


4 
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a roentgenogram and/or electrocardio- 
gram was recorded. The diagnostic 
problem was best resolved by carrying 
out a skeletal musele biopsy. In each 
of our four eases examined in this 
way the muscle fibers showed vacuoles 
containing material with the staining 
characteristics of glycogen. General- 
ized muscle weakness was clinically 
evident at this time in all four in- 
stances. The absence of abnormal 
liver function tests, a normal response 
to epinephrine, and no response to 
Prostigmin were also useful indirect 
or negative contributions to the diag- 
nosis. 

In the course of the diagnostie in- 
vestigation of the five infants ineluded 
in this report, a host of laboratory 
tests were carried out. The results 
of these tests were similar to those 
found in the ease described above and 
in those previously reported in pa- 
tients with this disease; a mild normo- 
chromie anemia, normal routine 
urinalyses free of excessive sugar and 
acetone, normal response of blood 
sugar levels to epinephrine administra- 
tion, normal liver funetion tests and 
blood chemistry studies. In addition, 
a few less commonly performed studies 
were carried out which are worthy of 
mention even though negative results 
were also obtained. Electromyo- 
graphie recordings from the flexor 
digitorum sublimus of one infant 
showed normal motor unit potentials 
of deereased amplitude and decreased 
frequeney consistent with a myopathy. 
There was no evidence of abnormal 
electrical activity such as might be 
associated with an intrinsie neurologi- 
eal condition. Chronaxie determina- 
tions from arm and leg muscles were 
normal, indicating no evidence of de- 
nervation. Ellis*® earlier reported a 


normal response to faradie current 
stimulation. The serum’ glycogen 
level was determined in one ease to 
be 8.16 mg. per cent; normal subjects 
tested simultaneously demonstrated 
serum glycogen levels of 20 to 25 me. 
per cent. In one patient an electro- 
encephalogram was reported to show 
no evidence of cerebral dysrhythmia. 
A normal ventricular system was also 
demonstrated in this patient on pneu- 
moencephalography. 

Specimens of skeletal and eardiae 
muscle from two patients were studied 
in the laboratory of Dr. Gerty  T. 
Cori. The findings in one ease are 
included in the case above. In the 
other instance the glyeogen structure 
was also reported to be normal; an 
average 37 per cent of the glucose resi- 
dues of each glycogen molecule were 
in the outer branches, which is within 
the range of ‘“‘normally occurring”’ 
glyeogens. No enzyme deficiency was 
found. 

The pathologie changes, both gross 
and microscopic, found in this disease 
have been adequately deseribed.”° In 
the five specimens available for re- 
view, obvious eardiae enlargement was 
present in all instances, the average 
eardiae weight being 108 grams as 
compared to 36 grams for comparable 
normal infants."* In all instances the 
average left ventricular wall thickness 
was three times greater in these speci- 
mens than the average right ventrieu- 
lar wall thickness. The relationship 
of the left and right ventrieular wall 
thicknesses was approximately the 
same as is seen normally at a com- 
parable age, suggesting that all por- 
tions of the heart muscle are evenly 
and diffusely involved. No additional 
gross congenital cardiac anomalies 
were noted in any of the specimens. 
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The microscopic examination of the 
myocardium showed fibers of increased 
size with prominent, irregular, hyper- 
chromie nuclei. The sareoplasm was 
displaced to the periphery of the cells 
by a wide clear zone of material which 
had the staining characteristies of gly- 
cogen. 

The finding of glyeogen deposition 
on microscopic examination of the my- 
ocardium is not uncommon and is per 
se not specific for any one disease 
process. Mowry and Bangle** found 
glycogen in the myocardium of six of 
thirty-three infants dying of variable 
eauses unrelated to any type of gly- 
cogen storage disease. The presence 
of glyeogen in the myocardium of 
diabetie patients is also well recog- 
nized.'® Thus, the finding of diffusely 
deposited glycogen in the myocardium 
is not in itself specific for either the 
hepatie or eardiae type of glycogen 
storage disease. In general, a quan- 
titatively greater degree of infiltration 
will be found in the heart in the ear- 
diae form as compared to the hepatie 
form of glyeogen storage disease, al- 
though considerable deposition oceurs 
in all organs of the body in both 
forms. Localized accumulations of 
glycogen in the myoeardium are also 
known to oecur and have been vari- 
ously referred to as solitary and mul- 
tiple cardiae rhabdomyomatosis, con- 
genital glyeogenic tumors of the heart, 
congenital nodular glycogenie degen- 
eration of the myocardium, and by 
other titles.*” ** These lesions are 
apparently not diseases of deposition 
of glyeogen but are considered to be 
either tumors or developmental mal- 
formations associated with some de- 
generative process. A variety of other 
congenital cardiac anomalies in which 
myocardial hypertrophy and perhaps 


myoeardial ischemia are present may 
also be associated with the deposition 
of glycogen in the myocardium. In 
infants born of diabetic mothers and 
in infants dying of erythroblastosis 
fetalis,® glycogen storage in the myo- 
eardium has also been observed. Thus, 
the pathologic diagnosis of glycogen 
storage disease of the heart cannot be 
made on the basis of glyeogen deposi- 
tion in the myocardium alone. 


SUMMARY 


1. The elinieal findings in five in- 
fants with glycogen storage disease of 
the heart and skeletal muscle system 
have been summarized. Emphasis has 
been placed upon the prominent role 
played by generalized muscle weak- 
ness and its complications rather than 
the eardiae manifestations in this en- 
tity. 

2. The electroeardiographie findings 
in four patients with this disease are 
presented in detail because of the rela- 
tive paucity of previously reported 
tracings. 

3. Some problems pertaining to the 
differential diagnosis, both clinical and 
pathologie, of glveogen storage disease 
of the heart and skeletal muscle sys- 
tem have been discussed. 


We are indebted to Dr. Gerty T. Cori of 
St. Louis, Missouri, for the chemical analy- 
sis of tissue specimens carried out in two 
cases. 
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FURTHER STUDIES ON THE CARDIOVASCULAR STATUS OF 
NORMAL NEWBORN INFANTS 
IV. Errect or ADRENALINE, ACETYLCHOLINE, 10 PER CENT OXYGEN, AND 
100 Per CENT OXYGEN ON THE ELECTROCARDIOGRAM 


CLAaupE Duputs, M.D.,* Brace Dupuis, M.D.,* Forrest H. Apams, M.D.,** 
JoHN Linp, M.D., TvoMAs PELTONEN, M.D. 


NFORMATION accumulated re- 

cently’ indicates that the ecardio- 
vascular system of the normal new- 
born infant adjusts gradually over a 
period of several days rather than 
within minutes after birth as previ- 
ously supposed.” The change from the 
fetal type of circulation to the new- 
born cireulation is probably brought 
about by the following factors: an in- 
crease in systemic resistance; a de- 
erease in pulmonary resistance; an 
inerease in the arterial oxygen satura- 
tion; and other less well-defined fac- 
tors. Associated with these funda- 
mental changes in the cardiovascular 
system is the presence of a large left- 
to-right shunt through the ductus ar- 
teriosus at rest? *° and a right-to-left 
shunt with erying’* and right ven- 
tricular and pulmonary artery hyper- 
tension.* * During this period of ad- 
justment, the newborn infant’s cardio- 
vascular system responds to adrenaline 
and noradrenaline with an inerease 
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in right ventricular and pulmo- 
nary artery pressure; and adrenaline 
produces a tachyeardia whereas nor- 
adrenaline produces a_bradyeardia.® 
Acetylcholine, 100 per cent oxygen, 
and 10 per cent oxygen with 90 per 
cent nitrogen appear to produce no 
significant effect on the right ventrie- 
ular pressure of such infants.? These 
responses and findings in the normal 
newborn infant have been found to be 
somewhat different from those obtained 
in newbern animals.’® ™ 

The complexity of direct measure- 
ment of right heart pressures, shunts, 
and resistance suggests the need for 
simpler methods of measuring these 
changes. For these reasons, it seemed 
of interest to evaluate the role of the 
electrocardiogram such studies. 
Ziegler’®? has recently reported the 
electrocardiographie changes during 
the first few hours and days of life as 
part of an over-all survey of the elee- 
trocardiographie findings in normal 
infants and children. In this connec- 
tion, James™ has suggested that the T 
wave in unipolar Lead V, may reflect 
in part the pressure in the right ven- 
tricle and pulmonary artery. 

This paper presents the results of an 
investigation on the effects of adrenal- 
ine, acetylcholine, 100 per cent oxygen, 
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and 10 per cent oxygen on the electro- 
eardiogram in normal newborn infants 
ranging in age from birth to 9 days. 
Cardiae catheterization was not per- 
formed as a part of these investiga- 
tions. 


MATERIALS AND METHODS 


All of the newborn infants studied 
in this report were selected after his- 
tory and had 
demonstrated that each was free from 
eardiovaseular disease. No heart mur- 
murs were recorded on the phonoear- 


physieal examination 


diogram. 

Group I consisted of 30 infants born 
in the University Hospital at Turku, 
Finland. Eleetrocardiograms were re- 
corded daily for the first 3 to 4 days 
of life by use of the conventional 
techniques and leads recommended by 
Ziegler.” 

Groups II and IIT were comprised 
of 25 infants born in the 
Sédrabarnbordhuset, Stockholm, Swe- 
den. The 25 infants of Group II 
were under 24 hours of age and the 25 
of Group IIT were between 5 and 9 
days of age. This later age period was 
selected to compare with the former 
sinee it that the major 
neonatal circulatory adjustments are 
5 days of age under 


each 


is thought 


completed by 
normal 
two groups of infants, the three stand- 
ard biopolar, the three unipolar ex- 
tremity, and unipolar Leads V, and 
were recorded in each. 

Group IV eonsisted of 10 infants 
In each infant, 
a base-line eleetroeardiogram was ob- 
tained, as mentioned, for Groups IT 
and III. With the eleetrocardiogram 
recording unipolar Lead V,, five of 
the infants (Group TVa) were given 
50 neg of acetylcholine (2 intravenously 


circumstances.” In these 


under 24 hours of age. 
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and 3 intramuseularly) and a continu- 
ous recording was made for five 
minutes. In five other infants in this 
age period (Group IVb) 100 per cent 
oxygen was administered by a small 
hood for periods of 10 to 20 minutes 
during which time electrocardiographie 
tracings were periodically made of 
unipolar Lead V,. 

troup V consisted of 12 infants 5 
to 10 days of age. As in Group IV, 
base-line eleectroeardiographie tracings 
were obtained in each. With the 
electrocardiogram recording unipolar 
Lead V,, six of the infants (Group 
Va) were given 50 zg of adrenaline 
intramuscularly and a _ continuous 
recording was made for five minutes. 
In two infants, 97 and 98, a second 
dose of 100 ug of adrenaline was given. 
and followed similarly; two others 95 
and 96 received only 100 zg of adren- 
aline. In four other infants (Group 
Vb) 10 per cent oxygen with 90 per 
cent nitrogen was administered by a 
small hood for 10 minutes during 
which time eleetrocardiographie trac- 
ings were periodically made of uni- 
polar Lead V,. 

All of the eleetrocardiograms were 
taken with a direet writing apparatus 
of the ‘‘jet’’ type (Elema Mingograph ) 
using small electrodes. The concen- 
tration of the gas mixtures entering 
the baby was checked in each ease with 
a Beckman oxygen analyzer, the samp- 
ling tip of which was placed at the 
nostrils. Readings were made peri- 
odieally during each study. Measure- 
ments of the  electrocardiographic 
tracings were made according to the 
recommendations of Ziegler.'* 


RESULTS 


Table I summarizes the pertinent re- 
the longitudinal 


sults obtained in 
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studies of the thirty infants in Group I 
ranging in age from birth to 4 days. 
Each infant with the age at the time of 
study is listed. There were 16 female 
infants and 14 male infants. All had 
normal weights and lengths. In 19 of 
the 33 infants, the electroecardiographic 
axis deviation decreased with time, but 
these variations were frequently slight 
and of little significance. All showed 
evidence of right ventricular hyper- 
trophy as manifest by prominent RV, 
and SV;. The T wave in V, was 
positive in all infants prior to 12 hours 
of age and positive in most up to 24 
hours of age. After this time, TV; 
frequently became diphasie and then 
negative. There appeared to be no 
relationship between TV, and the axis 
deviation or RV, and SV;. TV; was 
usually positive, but it was negative 
on six oceasions, including 3 times in 
infant No. 20. The ventricular activa- 
tion time of V, in all infants was 0.02 
second or less. 

Table II summarizes the pertinent 
results obtained in the cross-sectional 
studies of the 25 infants in Group IT; 
all were under 24 hours of age. There 
were 13 male and 12 female infants; 
all had normal weights and lengths. 
They are arranged according to in- 
ereasing age, the youngest was 1 hour 
and the oldest was 24 hours. The mean 
axis deviation was 130 degrees with a 
range of 105 to 170 degrees. As in 
Group I, all showed evidence of right 
ventricular hypertrophy as manifested 
by a prominent RV, and SV;. The T 
wave in V, was positive in those in- 
fants under 12 hours of age. Between 
12 and 24 hours of age there were 4 
infants who had diphasie and 3 who 
had negative T waves in V,. 

Table III summarizes the pertinent 
results obtained in the cross-sectional 


studies of the 25 infants in Group ITI, 
all of whom were between 5 and 9 days 
of age. There were 16 male and 9 
female infants; all had normal weights 
and lengths. They are arranged ac- 
cording to increasing age ; the youngest 
was 5 days and the oldest was 9 days. 
The mean axis was 130 degrees with 
a range of 103 to 185 degrees. As in 
Groups I and II, all infants showed 
evidence of right ventricular hyper- 
trophy. The T wave in V, was nega- 
tive in 20 infants and slightly diphasie 
in 5 infants. The major diphasie com- 
ponent in this later group was always 
negative. 

The results of the administration of 
50 wg of acetylcholine to five infants 
are summarized in Table TV. These 
infants ranged in age from 5 hours to 
30 hours. In two, the drug was given 
intravenously and in three it was given 
intramuscularly in the arm. Although 
some inconsistent changes the 
heart rate oceurred, no other effects 
were observed on the eleectrocardiogram 
including the amplitude of the T wave 
in V, which was positive in each ease. 

The results of breathing 100 per 
cent oxygen obtained in five infants for 
ten to twenty minutes are summarized 
in Table V. These infants were be- 
tween 1 hour and 25 hours of age. The 
heart rate frequently decreased slightly 
but not invariably. The T wave in V, 
was positive in all prior to, during, 
and following the procedure. The oxy- 
gen appeared to have no effect on it 
or any other part of the electrocardio- 
gram. All of the babies appeared 
agitated and 3 infants vomited. 

Group V contained those infants 5 
to 10 days of age. In six of these, 50 
pg of adrenaline was given intramus- 
eularly, two of whom received a second 
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nodal rhythm 
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extrasystole 
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injection of 100 pg. The results of 
these studies are summarized in Table 
VI. Commonly there was an increase 
in heart rate of variable degree; how- 
ever, a few showed bradycardia due to 
disturbances of rhythm. There were 
2 instanees of nodal rhythm, 3 of nodal 
extrasystoles, and 1 of bigeminal 
rhythm. In all instanees, changes 
oceurred in TV,, which prior to admin- 
istration of adrenaline was negative. 
In one instanee, it became positive and 
in the others it became diphasic. The 
infants responded by manifesting 
agitation and early suffusion followed 
by paleness and tachypnea. 

Ten per cent oxygen in 90 per cent 
nitrogen was administered by hood 
for 10 minutes to four infants of 


CARDIOVASCULAR STATUS OF NEWBORN INFANTS. IV 659 


general agreement with the earlier 
reported findings of Ziegler.** Specifi- 
cally the T wave in unipolar Lead V, 
was regularly positive under 12 hours 
of age and negative or diphasice after 
5 days of age. The transition between 
these two phases was gradual and took 
place over the same time interval that 
the pulmonary hypertension normally 
disappears." * Evidence of right ven- 
tricular hypertrophy, however, per- 
sisted throughout this entire period 
without significant change. Adminis- 
tration of adrenaline to infants with 
presumably normal pulmonary artery 
pressures frequently produced changes 
in the T waves of the electrocardio- 
gram similar to those found in infants 
with pulmonary hypertension. 


TABLE VII. Errect or 10 Per CENT OXYGEN ADMINISTERED BY Hoop To 4 NoRMAL INFANTS 
(Group Vb) 


INFANT 100 102 
AGE (DAYS) 6 | 6 | | 8 
>| | > > 
5 le le | le | | 
| Sw w w 4 | Sw w Zz =a 4 
150 3 15 — 1 60 — -3 
2 160 7 -3 105 -16 -3 120 15 -3 150 0 -3 
4 162 8 -3 100 -20 -3 118 13 -3 172 14 -3 
6 162 7 -3 120 -4 -3 120 15 -3 153 2 3 
8 166 10 -3 140 12 —3 125 20 -3 150 0 -3 
10 165 10 -3 105 -16 —3 122 17 -3 150 0 -3 


Group Vb. The results are summa- 
rized in Table VII. Three were 6 days 
of age and one was 8 days old. All 
infants beeame cyanotic and somnolent. 
The heart rate inereased somewhat, 
but not consistently. No changes were 
observed on the electrocardiogram in- 
eluding TV,. 


DISCUSSION 


The results of these studies on the 
electrocardiographie changes with age 
in the normal newborn infant are in 


Earlier attempts by us to reduce 
the pulmonary hypertension in infants 
under 24 hours of age by administra- 
tion of acetylcholine or breathing 100 
per cent oxygen were unsuccessful.® 
The negative results in these electrocar- 
diographie studies are consistent with 
the earlier observations. This lack of 
effect of acetylcholine on the pulmo- 
nary hypertension of newborn infants 
is in constrast to its effect in adults**-** 
and animals’® ™* with pulmonary hy- 
pertension. The negative effect of 100 
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per cent oxygen in these infants is also 
in constrast to its effect in some adults 
with pulmonary hypertension." 

The inability to alter significantly 
the electrocardiographie pattern of 
newborn infants by administration of 
either 10 per cent or 100 per cent oxy- 
gen speaks against acute anoxia or 
anoxemia as a common cause of the 
findings.** 

In spite of the results of these studies 
and of those reported previously, it 
is still diffieult to make any positive 
statements regarding the nature of the 
pulmonary hypertension in the normal 
newborn infant. Further studies are 
indieated. 

SUMMARY 

The eleetroeardiographie changes in 
the normal newborn infant during the 
first 10 days of life were investigated. 
Thirty infants were studied longitudi- 
nally and seventy-two were studied 
cross-sectionally. The physiologie re- 
sponse of certain of the latter group 
of infants to administration of 10 per 
cent and 100 per cent oxygen by mask 
and to adrenaline and acetylcholine 
was measured recording unipolar Lead 
Vi. 

Changes with age reported earlier 
by Ziegler were confirmed. Alteration 
of the T wave in V, took place over 
the same time interval that the pul- 
monary hypertension normally disap- 
pears. In older infants, administra- 
tion of adrenaline produced changes in 
the T wave of V, similar to those 
found in younger infants who nor- 
mally have pulmonary hypertension. 

Administration of 100 per cent oxy- 
gen to the vounger infants and 10 per 
cent oxygen to the older infants pro- 
duced no significant alteration in the 
electrocardiographie tracing of V,, 
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other than minor changes in the rate. 
Likewise, administration of acetyl- 
choline to the younger infants pro- 
duced no significant change in the 
pattern. 
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Piece of Tin in the Windpipe. Laryngo-tracheotomy.—Dr. Paul F. Eve records (Nash- 
ville Journ. Med. and Surg., Sept., 1857) the case of a negro boy, three years of age, which 
strongly illustrates the occasional great power of endurance of the human system. The 
patient two days before being taken to Dr. E., ‘‘while attempting to whistle with a small 
strip of tin in his mouth, fell backwards out of a piazza and inhaled it into his windpipe. This 
was followed by instant and persistent embarrassment to respiration, loud rhonchus, loss of 
voice, or rather its reduction to a whisper, and some slight hemorrhage. The family physi- 
cian not having relieved the patient by an emetic, inversion of the body, ete.,’’ directed the 
boy to be taken to Nashville. Being satisfied from the symptoms that there was a foreign 
body in the windpipe, Dr. E. decided to operate. Accordingly, on the 13th June, four days 
after the accident, Dr. E. opened the larynx, and then the trachea, and made ‘‘ diligent search’’ 
for the foreign substance. The larynx was twice wiped out by sponges carried through the 
wound and brought out of the mouth, and the trachea and bronchi carefully and cautiously 
explored with probes and long forceps, but nothing special detected. There was an unusual 
amount of hemorrhage in the division of the soft parts, and ligatures were applied to each 
side of the isthmus of the thyroid body before its section. Dr. Bowling administered the 
anaesthetic agent (equal portions of ether and chloroform), while Drs. Jennings, Briggs, 
Wharton and others aided during the operation, which to any one who has never opened 
the windpipe of a fat child three years old, it would be unnecessary to say, was a tedious 
and embarrassing one. 

The second morning, during a paroxysm of cough, a piece of tin, measuring seven- 
tenths of an inch in length, and three-twentieths in width, with sharp angles and edges, was 
ejected through the wound. It was smooth and polished upon its two surfaces, discolored, 
however, now by bloody mucus. Treatment, antiphlogistic, continued. 


In a day or two the patient began to improve, and on the tenth day left for home. 
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TRUE HERMAPHRODITISM 
Report or a Case 
Wavrer Hucues, M.D., Cyrus C. Ertcxson, M.D., WALTER FLEISCHMANN, M.D., 
AND N. Errevporr, M.D. 
Mempuis, TENN. 


HE first ‘‘hermaphrodite’’ was 

presented not in medical litera- 
ture, but as an amazing creation in 
Greek mythology from the union of 
Hermes and Aphrodite. For hundreds 
of years this remarkable creature, with 
attributes of both male and female, 
was deified in romantie literature and 
the arts. It was not until the latter 
part of the nineteenth century that 
the subjeet was approached scientifieal- 
ly in medical literature Young’s* 
classical monograph in 1937 presented 
20 aeceptable eases of true hermaphro- 
ditism that had appeared in the litera- 
ture up to that time. A case reported 
by Gudernatsch® in 1911 was later ae- 
cepted by Young. In 1944, Melver, 
Seabaugh and Mangels* reviewed 13 
additional eases. Fischer, Lischer, 
and Byars,’ in 1952, listed 14 subse- 
quent eases and added one of their 
own. In 1956, Sehwiebinger and 
Hodges® presented the fifty-fifth case 
of true hermaphroditism after men- 
tioning 5 other acceptable eases. Con- 
sidering 14 additional and recently re- 
ported eases,"'* the patient presented 
here apparently is the seventieth case 
of true hermaphroditism in the medical 
literature, and the eighteenth ease of 
the lateral or alternating type. 


From the Division of Pediatrics, College of 
Medicine, and Division of Pathology and 
Microbiology, University of Tennessee, and 
the Le Bonheur Children’s Hospital, Mem- 
phis, Tenn. 


Undoubtedly, this condition is much 
more frequent in occurrence than its 
appearance in medical archives would 
lead one to believe. We are aware of 
3 eases of true hermaphroditism from 
other hospitals in Memphis that have 
not yet been published.** Reeently, 
Clayton, O’Heeron, and Smith** have 
published a ease report. Most of the 
patients in the reported cases were 
not seen or diagnosed by a physician 
before adolescence and were thus sub- 
jected to the early psychologic trauma 
beeause of their anomaly. It is aca- 
demie to point out that preventive 
therapeutics (medical, surgical, and 
psychologic) will produce more satis- 
fying results when the correction of 
such a condition is accomplished be- 
fore the patient reaches the adolescent 
period, 

The ease presented here is classified 
as the lateral or alternating type ac- 
cording to Hinman’s*’ simplified 
grouping of three types of true her- 
maphroditism; they are: 


1. Bilateral: testis and ovary on 
both sides, either separate or united as 
an ovotestis. 

2. Unilateral: testis and _ ovary, 
either separate or united, on one side, 
with testis or ovary on the other. 

3. Lateral or Alternating: testis on 
one side and ovary on the other. 
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CASE REPORT 


History.—R. T., a 15-year-old Negro, 
was admitted to the Le Bonheur Chil- 
dren’s Hospital on Jan. 23, 1956, be- 
eause of enlargement of the breasts 
and abnormalities of the external 
genitalia. 

The patient was born as the result 
of a normal pregnancy of a para iii 
gravida iv mother with an apparently 
uneomplieated delivery. At the time 
of birth, it was noted that the infant 
had ambiguous external genitalia 
which prevented definite assignment 
of sex. The infant was taken to a 
local physician soon after birth for a 
physical examination. Determination 
of chromosomal patterns was _ not 
available at that time. Sinee the 
genitalia resembled that of a male 
more than that of a female, the baby 
was given the name Robert and reared 
asamale. The patient remained quite 
healthy, at no time had signs or symp- 
toms of electrolyte imbalance or other 
abnormalities, and grew and developed 
with a normal male physique. 

At 6 vears of age, the child started 
to school and was aecepted as a male. 
Participating in sports and with male 
companionship, social adaptation was 
adequate throughout the childhood 
period. 

At 12 years of age a definite deepen- 
ing of the voice was apparent, erections 
of the small phallus were experienced, 
and sexual drives were oriented toward 
the female. 

At 13 years of age, a routine blood 
examination by the Publie Health De- 
partment revealed a positive test for 
syphilis and the patient was given 
antisyphilitie treatment. It was also 
during the thirteenth year that bi- 
lateral enlargement of the breasts was 
noted. The breasts continued to en- 
large to a size that caused embarrass- 
ment to the patient. There was no 
history of bleeding from the perineal 
opening or abdominal cramping in- 
dieative of menarche. 

The patient had 9 siblings, all of 
whom were well and had no apparent 
abnormalities. 
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Physical Examination.—The patient 
appeared to be a well-nourished and 
well-developed Negro boy measuring 5 
feet and 9 inches in height (Fig. 1). 
The temperature, pulse, and blood 
pressure were normal. There was no 
beard visible. The thyroid was not 
enlarged to palpation. The breasts 
were enlarged bilaterally to the size 
of those of a 17- or 18-year-old girl 
and mammary duets were palpated 
‘adiating from the nipples. No ab- 
normalities of the heart and lungs 
were found. 


Fig. 1:—Anterior view of patient revealing 
bilateral breast enlargement characteristic of a 
female with body build and external genitalia 
resembling a male. 


The liver, spleen, and kidneys were 
not enlarged and no abnormal masses 
were found by abdominal palpation. 
A small amount of fine axillary hair 
was present. Pubie hair was present 
but did not extend onto the abdominal 
wall to a level that would permit the 
classification of male distribution. The 
phallus was 4 em. in length with a 
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well-defined glans and a perineal hy- 
pospadias was equally visible (Fig. 
2). A firm, movable mass, 2 em. in 
diameter, was palpable near the ex- 
ternal inguinal ring in the right 
serotal sae which resembled the labium 
majus. <A defect in the left inguinal 
ring permitted a small herniation, but 
no gonad could be palpated in the left 
labium. No prostate or cervix could 
be palpated through the reetum. 


external 


Fig. 2.—Close-up view of geni- 
talia illustrating small phallus, hypospadic 
urethra, and labia resembling scrotum, 


Laboratory Findings.—The urinary 
excretion of 17-ketosteroids in 24 hours 
was 4.9 mg. (Table 1). Serum chloride 
was 108 mEq. per liter; NPN was 31 
mg. per 100 ¢.c.; and a VDRL test was 
positive, 1:2 dilution. 


Pyelograms and Osseus Develop- 
ment.—No abnormalities were appar- 
ent on the intravenous pyelogram or 
plain roentgenogram of the abdomen. 
Osseous development was normal for 
the patient's age. Chest and skull 
roentgenograms were not abnormal. 


Endoscopy and Biopsy—At endos- 
copy, the apparent urinary meatus 
in the perineum was found to be a 
common channel, and, about 2 em. from 
the external orifice, there was a 
urethral orifice leading into a normal 


bladder. The channel extended pos- 
teriorly and superiorly into a_ blind 
pouch interpreted as vagina. In the 


most distant portion of the pouch, a 
small dimple could be seen which 
might have been a hypoplastic cervical 
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os. On completion of the inspection, 
a vaginogram was made which out- 
lined the vaginal pouch described. 

Exploration of the right labium ex- 
posed a pearly white mass, approxi- 
mately 1.5 em. in diameter. The eap- 
sule of this oval nodule was incised 
with removal of a biopsy section for 
frozen section examination. The soft 
orange-tinted gray tissue underlying 
the firm outer covering had a stringy 
structure resembling testicular tissue. 

Mieroseopie examination of the bi- 
opsy removed from this labial mass 
identified the structure to be atrophic 
testicular tissue (Fig. 3). Beneath 
the fibrous capsule the cross sections 
of seminiferous tubules typically ap- 
peared in islands or groups in a loose 
connective tissue stroma (Fig. 3). 
Interstitial cells in the loose stroma did 
not appear to be abnormal but ap- 
peared to be decreased in number. Evi- 
dence of spermatogenesis was absent; 
spermatogenic cells were not observed. 

Adjacent to the testicular mass in 
the right labium was a smaller elon- 
gated structure with a passage extend- 
ing from this toward the inguinal 
canal, but without a demonstrable 
communication into the abdominal 
cavity. Histologie study of the second 
mass proved this to be epididymis of 
essentially normal architecture (Fig. 
4). 

A large left inguinal hernia was 
present, but no masses or nodules were 
found in the left inguinal eanal. 

The hernial sae was opened and the 
adjacent peritoneal cavity ex- 
plored with a finger. A small, round 
mass was outlined, but its identity and 
anatomical attachments could not be 
established. 


Exploratory Laparotomy.—On Feb. 
1956, an exploratory laparotomy 
was performed by Dr. George Liver- 
more, Jr., and revealed a hypoplastic 
uterus, a grossly normal left Fallopian 
tube, and a mass resembling a left 
ovary in normal relation to the tube 
and uterus. F:ozen section examina- 


tion of the gonadal mass showed the 
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Fig. 3.—Biopsy section of atrophic testicular tissue from mass of right labium majus. 
The cells within the prominent basement membrane of the seminiferous tubules appear to 
be only of Sertoli type. (Hematoxylin and eosin; X100; reduced 4.) 


Fig. 4.—From right labial mass adjacent to testis. Normal epididymis. (Hematoxylin and 
eosin; X100; reduced \%.) 
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wedge biopsy to be tissue of ovarian 
structure. No other internal genital 
organs or masses were found: the 
uterus, left Fallopian tube and left 
ovary were removed (Fig. 5 
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measuring up to 1 em. in diameter. 
The thin fluid contents and lining 
walls of larger eysts were uniformly 
hemorrhagic as illustrated in Fig. 5. 
The microscopic examination revealed 


uterine mass to right with left 
The ovary has been 


posterior view ; 
from left cornua to the free fimbriated end, 
the multiple large hemorrhagic follicular cysts. 


Fig. 5 Uterus, left tube, and left ovary, 
tube extending superiorly 
hemisected to show 


Pathologic examination of uterus, 
left tube, and ovary: The bean-shaped 
uterus measured 5 by 2 by 2 em., and 
on section had a small, poorly defined 
endometrial eavity. The dimpling of 
the blunt cervical end of the uterus 
did not communicate with the endo- 
metrial cavity. In the mieroseopie see- 
tions of the uterine wall, the estrogenic 
proliferative type endometrium is of 
especial interest. There is some varia- 
tion in size and shape of columnar 
eell-lined endometrial glands, a few 
enlarged irregular eystie glands, and 
small polypoid projections into the 
endometrial cavity. The latter hyper- 
plastie eystie changes are moderate 
(Fig. 6). 

The Fallopian tube measured 8 em. 
in length and was grossly and histolog- 
ically normal, 

The ovary measuring 3 by 2 by 2 
em. contained many thin-walled eysts 


a thick, dense, fibrous capsule without 
covering germinal epithelium. The 
cortex is made up of characteristic but 
fibrous ovarian stroma containing but 
few struetures resembling primordial 
follicles. The greater portion of the 
ovary as illustrated (Fig. 5) is oe- 
eupied by the large hemorrhagic fol- 
licular eysts. The larger follicular 
eysts are lined by thin or single layer 
of euboidal granulosa or by fibrous- 
appearing theea; these cysts uniformly 
had prominent perifollieular hem- 
orrhage with blood in adjacent stroma. 
Several small peripheral cysts in the 
cortex (Fig. 7) are lined by granulosa, 
several cells in thickness with rosette- 
like pattern and as in the follicle 
illustrated with peninsula-like aceumu- 
lation of granulosa cells. Other small 


atretie follicles are lined by hyalinized 
compressed connective tissue cells and 
interest are the 


contain blood. Of 


| 
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Fig. 6.—Proliferative endometrium. The endometrial cavity and surface epithelium is at 
the right. (Hematoxylin and eosin; X100; reduced 4%.) A portion of one of large irregular 
eystic glands is shown at the top margin. 


Fig. 7.—Section of ovary. Granulosa cell lining adjacent to cumulus-like prominence of 
cystic follicle. Multicelled granulosa lining present only in few of smaller peripheral cystic 
follicles. (Hematoxylin and eosin; reduced 
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many very small double-layered wavy 
hyalinized structures considered to be 
remnants of obliterated atretie follicles. 


Sex-chromatin studies: Skin speci- 
mens were examined from the left groin, 
right thigh, and left subscapular region 
for the nuclear sex chromosomal 
pattern by the method described by 
Moore, Graham, and Barr. The 
nuclear chromatin masses deseribed as 
typieal of the sex chromatin pattern of 
female cells were not found in the skin 
from the several sites deseribed. 
These examinations were considered 
as evidence indicating these specimens 
represented the male chromosomal 
pattern. Biopsy sites from the various 
quadrants of the body were chosen to 
test the possibility that one area might 
contain a male pattern and another 
the female. This was not found to 
be true. 

Hormone studies: Unfortunately, 
complete hormonal studies were not 
obtained preoperatively; however, 4 
months after removal of the ovary, the 
urinary excretion of follicle-stimulat- 
ing hormone level was 110 mouse units 
per 24 hours. 


TABLE I. Twenty-Four-Hour URINARY 
EXCRETION OF FOLLICULAR-STIMULATING 
HORMONE AND 17-KETOSTEROID 


| 
( MOUSE KETOSTEROID 
UNITs ) ( MG.) 
Preoperative 4.9 
Postoperative 
4 mo. 110 
8 mo. 110 12.6 
12 mo. 105 7.0 
Kight months after this surgical 


procedure, the urinary 17-ketosteroid 
excretion was 12.6 mg. per day, and 
the follicle-stimulating hormone was 
still 110 mouse units. One year follow- 
ing the oophorectomy, the 17-keto- 
steroid content of the urine was 7.0 
mg. in a 24-hour specimen and the 
follicle-stimulating hormone was 105 
mouse units. 
Before surgery 
exeretion was 4.9 mg. per day. 


the 17-ketosteroid 
The 
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ovary apparently was functioning, as 
evidenced by breast enlargement prior 
to oophorectomy and by the rather high 
follicle-stimulating hormone excretion 
during the postoperative period. An 
alternate explanation of the inerease 
in FSH is a low androgen output of 
testicular origin during the postopera- 
tive period. A 17-ketosteroid output 
of 12 and 7 mg. per 24 hours in the 
postoperative period may be accounted 
for by adrenal androgen output. 

Two months following hysterectomy, 
a bilateral mammoplasty was _per- 
formed. Over an 8-month period, a 
3-stage repair of the hypospadias was 
undertaken, producing a penile urethra. 
The vaginal cavity was not removed. 
No hormone therapy was deemed 
necessary. 

According to the recommendation of 
Wilkins*® and Money* and their co- 
workers, we can assume that serious 
psychologic complications were avoided 
through rearing this patient consist- 
ently as a boy, leaving no doubts as 
to his assignment to the male sex. 
When his breasts started to enlarge at 
the age of 12, his gender role was 
already firmly imprinted. The danger 
of changing the original decision as to 
assignment of sex in later childhood 
has been stressed recently by the above 
authors. 


SUMMARY 

1. A ease of true hermaphroditism 
of the lateral type is presented in 
which a cystic atrophic ovary was 
found in the left adnexa, a normal 
left Fallopian tube, a small uterus, 
and an atrophie testis in the right side 
of a bifid serotum. 

2. Skin specimens from various por- 
tions of the body each revealed a male 
chromosomal pattern. 
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JACKSONIAN SEIZURES IN INFANCY AND CHILDHOOD 
Jean Hotowacu, M.D., Don L. THurston, M.D., anp James O'Leary, M.D. 
Sr. Louts, Mo. 


ROM 1934 to 1954 inelusive, 66 pa- 
tients were admitted to the St. 
Louis Children’s Hospital with the 
chief complaint of local motor or jack- 
sonian convulsions. Another 48 with 
similar seizures were registered in the 
Pediatrie Convulsive Clinie over a 5- 
year period from 1950 to 1955. A 
study of these 114 cases of jacksonian 
epilepsy in infants and children forms 
the substance of this paper. 
Incidence.—The 48 out-patient cases 
were culled from a list of 637 consecu- 
tive eases of epilepsy of diverse types 
an ineidence of 1:13 or 7.5 per cent. 
The real frequency is probably higher. 
Generalized seizures not observed from 
the onset may have a foeal origin 
(particularly true with nocturnal at- 
tacks) or loeal discharges may spread 
so quickly as to appear bilateral elini- 
eally. Patients reported to have gen- 
eralized seizures, but with greater in- 
volvement on one side, were not in- 
eluded in this study. 


Sex and Race Distribution—lIn our 
series, 60 patients were boys and 54 
were girls. 

Only 1 (0.6 per cent) of the hos- 
pital patients and 10 (20.8 per cent) of 
the elinie group were Negroes. Since 
about 10 per cent of the hospital popu- 
lation and one half of our elinie pa- 
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tients are Negro, in both instances the 
ratio of Negro to white patients is far 
below average. 

A study of the literature on racial 
distribution of epilepsy revealed con- 
tradictions and no unequivoeal pre- 
ponderance. 

Age at Onset of Seizures.—Fig. 1 
shows the age at onset of seizures. The 
range is from birth to 15 years with 
a maximum ineidence in the first 2 
years of life. Almost one half of the 
eases, 48 per cent, occurred before 3 
years of age. Save for a secondary 
peak at 8 years of age, there is a 
progressive decrease in incidence from 
birth to adolescence. We believe this 
early onset of jacksonian seizures in 
children  refleets etiological factors 
such as congenital cerebral defect, 
birth injury, and hereditary tendency. 

No unusual association is apparent 
for the relatively high ineidence at 8 
vears of age; 2 followed head injury, 
1 was a patient with congenital hemi- 
plegia, another gave a history of neo- 
natal respiratory embarrassment, and 
1 was a patient who several years pre- 
had had encephalitis with 
neurological residuals; in the remain- 
ing 8 eases no etiology was manifest. 


viously 


Of interest is the frequeney of a 
long interval between cerebral involve- 
ment and the residual epilepsy. In 
17 eases of hemiplegia evident within 


the first 244 years of life, seizures on 
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the paretie side began after the age 
of 414 years in 7 eases (respectively 
at 4%, 5, 5%, 6, 6, 8, and 11% 
vears of age). In a ease of ‘‘spon- 
taneous subarachnoid hemorrhage’’ at 
3 months of age, jacksonian seizures 
began 4 years later. One patient de- 
veloped reeurrent jacksonian epilepsy 
6 years after an apparent recovery 
from head injury associated with a 
depressed skull fracture. During the 
acute phase of the injury the child 
had had several jacksonian seizures. 


ar 
174 
154 
134 


Number of Cases 
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the remaining 95 cases, the family his- 
tory was positive in 27 cases (28 per 
cent). In one half of these, epilepsy 
was present in either the parents (10 
eases) or siblings (4 eases). Seizures 
occurred in more than one member of 
the family in 4 eases. 

Lennox® has reported the incidence 
of epilepsy among relatives of patients 
with organic seizures to be three times 
that of the general population. Other 
authors, Penfield and Jasper,? Ziskind 
and Ziskind* and, reeently, Walker’ 


iO 13 14 15 


Age at Onset of Jacksonian Epilepsy 
( Years) 


Fig. 1. 


Walker’ states, ‘*The convulsions in 
posttraumatie epilepsy usually begin 
within 2 years of the cerebral injury; 
if a longer latent period exists, the 
possibility of some other etiological 
factor is enhaneed.’’ Our findings in 
the above and other instances demon- 
strate that a delayed onset of organic 
epilepsy is not exceptional in children. 
This confirms Penfield and Jasper’s* 
impression of a delayed onset of post- 
traumatie epilepsy in childhood. 


Family History of Epilepsy—-In 19 
eases there was either no mention of a 
family history of epilepsy or it was 
unknown, uncertain, or distant. In 


have not been able to confirm this as- 
sociation. However, in a personal com- 
munieation to Penfield and Erickson,°* 
Lennox later stated that ‘‘when the 
symptomatic group of epilepsies is 
subdivided there is evidence of in- 
heritance of the condition among those 
whose seizures begin early in life fol- 
lowing trauma, while adult epilepties 
with brain tumors or traumata show 
no greater incidence of epileptic 
relatives than do a group of normal 
control persons.’’ The extraordinary 
incidence of epilepsy in the close 
relatives of our young patients with 
jacksonian epilepsy confirms Lennox’s 
observations. 


|_| 
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ETIOLOGY OF JACKSONIAN SEIZURES 

Jacksonian seizures imply local or- 
ganie pathology. Nevertheless, a defi- 
nite cause for the convulsions could 
be determined in only 39 eases or 34 
per cent (Table I). The early age of 
onset of seizures suggests prenatal and 
paranatal factors as the most common 
eause of jacksonian epilepsy in child- 
hood. The facet that 61 per cent of 
the cases with known etiology are on 
such a basis strengthens this impres- 
sion. An uneventful delivery does not 
exelude birth injury. Keith and Nor- 
val® studied 57 infants with neurologi- 
eal lesions apparent during the first 2 
weeks of life. Of 18 neonatal deaths, 
6 had intracranial hemorrhage with- 
out history of a diffieult delivery. 

Birth Injury.—Thirteen patients 
(11 per cent) had a history of difficult 
delivery with neonatal asphyxia. Sev- 
eral others with prolonged or compli- 
‘ated deliveries were not included be- 
vause of the lack of unequivocal signs 
or symptoms of brain damage in the 
baby. 


TABLE JACKSONIAN SEIZURES 


| NUMBER 
ETIOLOGY | OF CASES 


Birth injury 12 
Birth injury plus ganglioneuroma 1 
Infantile hemiplegia 11 
Acquired CNS disease 11 
? Aequired CNS disease 1 
? Secondary to febrile seizures 1 
Telangiectasis of cerebral cortex 2 
Unknown 75 


Type of delivery was mentioned in 
9 of the 13 one was by Cae- 


sarean seetion, 4 were spontaneous, 2 


cases: 
were vertex presentations with for- 
ceps application (one high), 1 was a 
footling breech with foreeps, and an- 
other was a spontaneous breech with 
the umbilieal cord wrapped around 
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the neck. Four mothers in this group 
were eclamptie at the time of delivery 
—in 2, their infants were premature 
(1,830 grams and 2,310 grams). The 
smaller premature had congenital eat- 
araets without mental retardation. 

Two of the 13 patients (15.3 per 
eent) gave a family history of epi- 
lepsy. 

Five of the group (38.4 per cent) 
had a hemiplegia detected before they 
had learned to walk. 

Four patients had convulsions in the 
neonatal period. The nature of these 
was clear in only 1 ease (jacksonian). 
Residual jacksonian seizures developed 
before 18 months of age in only 5 
In the remaining 8 patients, 
‘ranged from 4 to 8 
years. Seizures appeared after 6 vears 
of age in 4 patients (30.7 per cent). 
As noted before, this delayed onset of 
epilepsy following brain injury in in- 
faney differs from adult experience. 


cases, 


the age at onset 


Infantile Hemiplegia.—Eleven pa- 
tients without history of neonatal dif- 
fieulty or subsequently aequired ill- 
ness or injury had hemiplegias de- 
tected early in infaney (before 1 year 
of age in 6 eases and after 18 months 
in only one). One infant was prema- 
ture (1,890 grams). There was a fam- 
ily history of epilepsy in 4 of these 
eases (36.3 per cent). 

The age at onset of jacksonian sei- 
zures ranged from 6 months to 1114 
years; 5 eases before 214 years and 6, 
slightly more than 50 per cent, after 
Again we have evi- 
dence of delayed onset of residual 
epilepsy after cerebral injury. 

Three patients had other convulsions 
prior to the onset of jacksonian epi- 
lepsy. Respectively, these were febrile, 
grand mal, and massive myoclonic sei- 
zures. 


514 vears of age. 
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Acquired Disease of the Central 
Nervous System.—Eleven patients had 
postnatally aequired central nervous 
system disease. 

Symptomatie skull fractures were 
responsible for 3 eases. Another head 
injury with a large open wound was 
ineluded. Seizures occurred within 6 
weeks of the accident. Sinee head in- 
jury is so common in children, in the 
above ease, as in several others not in- 
eluded in this study, the head injury 
may have been coincidental. There 
was 1 ease of encephalitis (type un- 
determined). Two eases were due to 
bacterial meningitis and 2 followed 
spontaneous subarachnoid hemorrhage. 
One patient had seizures on the basis 
of hypertensive encephalopathy of 
acute glomerulonephritis. The course 
of events in another patient—ruptured 
appendix, pelvic and abdominal ab- 
scesses, bacteremia, empyema, and then 
sudden onset of jacksonian seizures 
with hemiparesis suggested intracra- 
nial embolus or thrombosis. 

Two other eases deserve comment. 
One had grand mal seizures during 
the course of malaria. Later she ex- 
hibited psychomotor and _ jacksonian 
seizures. Cerebral complications in 
malaria are recognized and may have 
been responsible for the seizures or 
they could be classified as simple fe- 
brile seizures. In the other ease, ill- 
ness was ushered in by generalized 
febrile convulsions and hemiparesis; 
coma persisted for 1 week. No sys- 
temie or central nervous system dis- 
ease could be found. In infants and 
young children, very high fever asso- 
ciated with uncontrolled seizures has 
been known to cause brain damage.’ 
Under such circumstances, one cannot 
exclude the possibility that subsequent 


seizures are a residual of such injury. 
‘ 
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Exeluding the above 2 eases, § of 
the 11 patients had hemiplegia evi- 
dent at the onset of their injury or 
illness. This was transient in 3 and 
permanent in the remainder. 

Two of the head injury eases had 
jacksonian seizures only during the 
aeute stage of increased intracranial 
pressure. One of these developed 
temporal lobe epilepsy later. The pa- 
tient with hemiparesis following a rup- 
tured appendix had jacksonian_ sei- 
zures from the onset of illness. The 
remaining 8 patients developed or had 
recurrent jacksonian seizures from 4 
weeks to 6 years after the primary 
disease (over 4 vears in 3 eases). Oc- 
easionally other types of seizures oe- 
curred prior to the onset of jacksonian 
epilepsy. This was the ease in the pa- 
tients with meningitis and eneephali- 
tis. 

Seven patients in this group (63.6 
per cent) had more than one type of 
seizure. These were mostly of tem- 
poral lobe origin but grand mal with 
and without fever and myoclonie petit 
mal were also seen. 

None of these patients with post- 
natally aequired brain disease gave a 
family history of epilepsy. 

Space-taking Pathology.—Jackso- 
nian seizures are invariably regarded 
with more concern than generalized 
convulsions. Of foremost concern is 
the possibility of a cerebral space-tak- 
ing lesion. Considering the urgency 
of early diagnosis of brain tumor such 
an association may be warranted in 
adults but rarely so in infants and 
children. Intracranial tumor is seldom 
the cause of jacksonian epilepsy in the 
pediatric age group. In a series of 
over 800 children with focal discharg- 
ing lesions of the brain studied by 


ath 
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Kellaway,* the incidence of neoplastic 
lesions was less than 2 per cent. We 
do not perform routine air encephalo- 
grams in eases of foeal epilepsy in chil- 
dren unless there is evidence of in- 
creased intracranial pressure, neuro- 
logieal deficits or if the patient fails 
to respond to adequate anticonvulsant 
therapy. Livingston’ also lists these 
indieations for pneumoencephalogra- 
phy in patients with foeal clinical sei- 
zures. Considering that such eriteria 
may not present at the onset of foeal 
seizures all of these patients must be 
examined at regular intervals to ex- 
clude a progressive organie lesion. 

In the present series of 114 cases 
of jacksonian epilepsy, brain tumor 
was found in only one patient and was 
not necessarily related to the jack- 
This child sustained 


sonian seizures. 
severe birth injury; 
thought they would never get him to 
ery and that he would die.”* From 
the age of one month to one year, he 
had daily jacksonian seizures. From 
5 months to 3 vears of age he also had 
daily akinetie or 
Permanent hemiparesis was obvious 
early in life. Subsequent studies re- 


. the doctors 


myoelonie seizures. 


vealed a large ganglioneuroma in the 
region of the septum pellucidum and 
It is tempting to 
consider the jacksonian seizures re- 


cortical selerosis. 


lated to the atrophie cortical lesion 
and the akinetie seizures to the mid- 
line neoplastic lesion. 

Diffuse surface hemangiomas were 
demonstrated in 2 eases. In 1, jack- 
sonian seizures began at 4 months of 
age. There was right hemiparesis and 
mental retardation (IQ 41). At 
614 years of age she was referred here 
for study. X-rays revealed intracra- 
nial ealeifieation in the left posterior 
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At surgery, a large 
venous hemangioma was found extend- 
ing from the posterior part of the left 
parietal lobe to the Sylvian fissure 


parietal region. 


and medially to the falx. In the other 
patient, jacksonian seizures began at 
1014 years of age. Craniotomy re- 
vealed telangiectasis of the motor cor- 
tex paramedially. 


CLINICAL ANALYSIS OF SEIZURES 


About 20 per cent of the patients 
exhibited seizures of diverse types. 
This number does not inelude febrile 
convulsions, either generalized (6 
eases) or foeal (6 eases). Such evi- 
dence suggests diffuse rather than local 
brain dysfunetion. Radiological and 
psychological findings support this im- 
pression. Five patients had grand mal 
epilepsy, 5 had myoclonie or akinetie 
seizures, 9 had classical temporal lobe 
seizures, and in 6 others the seizures 
are best described as ‘‘equivalents’’ 
(paroxysmal coma, headaches, abdom- 
inal pain). Four patients in the 
series had two or more different types 
of seizures besides their jacksonian 
ones. 

Jacksonian Seizures—Of the 114 
eases of jacksonian epilepsy, 59 oe- 
curred on the right side and 51 on the 
left. In 3 instances, seizures occurred 
on either side on different occasions 
and in one ease the parents were not 
certain which side was involved. 

In only 60 cases was the exact site 
of origin mentioned. Most commonly 
the seizures started in the face (25 
eases); 8 of these originated at the 
corner of the eve, 5 at the mouth. The 
remaining 12 were not localized 
further. Seventeen began in the 
‘“*hand.’’ The ‘‘arm’’ was mentioned 


as the primary site of involvement in 


|_| 
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7 eases and the ‘‘shoulder’’ in 2. In 
only 9 eases did the seizures begin in 
the lower extremity; 6 in the ‘“‘leg”’ 
and 3 in the ‘‘foot.’’ 

Thirty patients gave a history of ab- 
normal sensation prior to movement in 
the part first involved. This was 
described as ‘‘pins and_ needles,” 
**tingling, numbness,’’ ‘‘stinging,’’ 
‘“‘warm’’ or ‘‘hot,’’ ‘‘asleep’’ and 
‘‘funny.’’ Two patients experienced 
pain at the onset. Two had weakness 
or paralysis preceding the unilateral 
elonie convulsion. Four patients had 
visual auras—blindness, blurring of 
vision, or seeing colored lights. Fre- 
quently seizures consisted only of these 
sensory symptoms. Undoubtedly a 
higher percentage of patients had 
sensory aura than is reported here 
since this was not specifically asked 
for in the history. Furthermore, a 
good proportion of our patients were 
too young to express such feelings. 
Correetly speaking these are somato- 
sensory or visual seizures with spread 
of neuronal discharge to the pre- 
Rolandie area. 

Nocturnal jacksonian episodes are 
common. In the elinie group of 49 
patients, 9 had jacksonian seizures 
only during sleep and in another case 
all seizures but one were nocturnal. 


9° 


**Febrile’’ Seizures.—A considerable 
number of those having ‘‘febrile sei- 
zures’’ in infaney later have seizures 
without fever. These may be of any 
type. Six of our series had general- 
ized seizures associated with fever 
prior to the onset of jacksonian epi- 
lepsy. In 4 of the 6, febrile seizures 
occurred on many oceasions before the 
first jacksonian convulsion. In these 
eases one considers hereditary predis- 
position, undetected CNS disease at 
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the time of the first febrile seizure, 
and the possibility of focal organic 
residual from the febrile episode itself. 

In patients with febrile seizures 
there frequently is a high incidence of 
similar episodes in near relatives. 
Three of the 6 eases had a family his- 
tory of convulsions, in 1 case the 
mother, in another the father, and in 
the third a first cousin. 

In none of these 6 cases did the his- 
tory suggest central nervous system 
disease responsible for the febrile sei- 
zures. Most often the febrile seizures 
were associated with respiratory in- 
fection and less frequently with gastro- 
intestinal disturbances. In 1 ease, the 
first seizure occurred at 19 months of 
age during an attack of ‘‘mumps.’’ 
There was no clinical evidence of me- 
ningoencephalitis and subsequently 
this child had many febrile seizures be- 
fore the onset of afebrile jacksonian 
seizures at age 3 years. 

The age at onset of these ‘‘ febrile 
seizures’’ was 5 months, 8 months, 10 
months, 17 months, 34% years, and 5 
years, respectively. Except for the 
latter this age distribution is char- 
acteristic of febrile seizures. 


In these 6 eases, jacksonian epilepsy 
appeared 6 months, 2 years, 214 years, 
3% years, 8 years, and 121% years in- 
dividually after the febrile episodes. 
In one instance even the jacksonian 
seizures first occurred with fever. In 
the others the jacksonian seizures were 
afebrile. Subsequent to febrile con- 
vulsions in infaney, one patient later 
had repeated grand mal seizures with- 
out fever for several years before the 
onset of jacksonian epilepsy. 

Eleetroencephalograms taken in ev- 
ery instance after the onset of jack- 
sonian seizures were focal in 3 of the 


t 
3 
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6 eases. Two showed slow dysrhyth- 
mias and another had a paroxysmal 
nonfoeal record. 

Only 1 of these patients was men- 
tally retarded. The mother had 
eclampsia at the time of delivery and 
there was severe neonatal asphyxia. 
Several febrile seizures associated with 
upper respiratory infections occurred 
at 314 years of age. The jacksonian 
seizures began at age 6. 

In 2 eases diseussed in the section 
on etiology, we could not exelude the 
possibility that the first febrile seizure 
was on a basis of disease of the central 
nervous system. For this reason these 
are not ineluded here. 

Febrile Jacksonian 
patients had their first jacksonian sei- 
zure during an acute febrile illness or 
infection without fever (one case). 
Again these usually were unecompli- 
cated upper respiratory infections and 


Seizures.—Six 


occasionally gastrointestinal. 

Brain damage, evident for months 
or vears before the onset of seizures 
in 3 of these cases supports our con- 
tention that fever and infection act as 
a trigger mechanism in precipitating 
latent jacksonian epilepsy. One of 
these children had meningitis in the 
first week of life. Subsequently she 
showed microcephaly with motor and 
mental retardation. At 16 months she 
developed jacksonian seizures. At first 
these occurred only with fever. An- 
patient with left 
hemiparesis developed left jaeksonian 
These 


were seen only with fever for several 


other congenital 


seizures at 214 vears of age. 


vears before they oceurred spontane- 
The third patient had a history 
of a diffieult instrumental delivery 
and neonatal anoxia. Hemiparesis was 
deteeted in infaney. Frequent afe- 


ously. 
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brile jacksonian seizures began at the 
age of one month. Later he had both 
generalized and unilateral seizures as- 
sociated with febrile illness. 

On follow-up, 5 of the 6 patients 
later had nonfebrile jacksonian sei- 
zures or continued to have both febrile 
and afebrile loeal seizures off and on 
for years. 

To emphasize this relationship bhe- 
tween fever and seizures, other ob- 
servations deserve mention. One pa- 
tient whose early seizures were jack- 
sonian without fever later had such 
seizures precipitated by febrile illness. 
Two patients subject to both febrile 
and nonfebrile unilateral seizures had 
on different oceasions generalized ‘‘ fe- 
brile seizures.’’ It appears that not 
only ean patients with simple febrile 
seizures later have jacksonian seizures 
without fever but also that fever and/ 
or infection ean precipitate a latent 
trend for jacksonian epilepsy. The 
situation is analogous to the adult 
with grand mal epilepsy who, during 
childhood, had such seizures only with 
fever. Furthermore, patients with 
jacksonian epilepsy may exhibit gen- 
eralized seizures at the time of febrile 
illness. 

In sharp contract with the group 
who had generalized convulsions asso- 
ciated with fever prior to the onset of 
jacksonian epilepsy none gave a_his- 
tory of familial epilepsy. 

Eleetroencephalograms were foeal in 
5 eases; 3 were paroxysmal foeal and 
The 
showed a nonfoeal paroxysmal 


2 showed a slow foeal pattern. 
sixth 
slow dysrhythmia. 

Grand Mal Seizures.—In 37 
the jacksonian seizures spread to the 


cases 


other side in a generalized eonvulsion 
on one or more oceasions. 
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Five patients were reported to have 
had primary grand mal seizures. In 
3 infants, the jacksonian seizures fol- 
lowed several months of generalized 
seizures. It is possible that in these 
eases a foeal origin may have been 
unobserved. However, in at least 2 
cases, it appears that bilateral seizures 
preceded the onset of jacksonian epi- 
lepsy. One child with congenital 
hemiparesis had many grand mal sei- 
zures from age 11 months to 6 years. 
At this time he developed foeal seizures 
on the paretie side. The other child 
had a febrile seizure when 17 months 
old. At 20 months of age, she had 
her first afebrile seizure. From then 
until age 4 years she had repeated 
grand mal seizures without fever. At 
5 vears of age she first began having 
frequent jacksonian seizures. 

Petit Mal Variants.—Only the elini- 
eal impression of atypical petit mal 
attacks is implied; the eleetroenceph- 
alograms did not necessarily conform 
with what is called petit mal variant. 

Five patients had ‘‘atypieal’’ petit 
mal of the akinetiec or massive myo- 
clonie type. Clinically, it is difficult 
to distinguish the two seizures. Since 
the distinction is questioned,’® we have 
grouped the two together. No patient 
exhibited classical petit mal (simple 
staring). 

Age at onset of these seizures in the 
5 patients was 5 months, 17 months, 
18 months, 21%4 years, and 41% years, 
individually. 

None had a family history of epi- 
lepsy. 

In only 1 ease did the jacksonian 
seizures precede the atypical petit mal 
and it is possible that they were un- 
related in etiology. This infant had a 
history of severe neonatal anoxia with 
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congenital right hemiparesis and right 
jacksonian seizures since the age of 1 
month. At 5 months of age he de- 
veloped akinetie seizures (‘‘slumping 
spells’’). Surgical exploration revealed 
temporal lobe sclerosis and a large cen- 
tral ganglioneuroma. In the other 4 
eases, jacksonian seizures occurred 1 
month, 6 months, 24% years, and 3% 
vears after the onset of the petit mal- 
like seizures. 

There was clinical evidence of or- 
ganic brain involvement in every ease. 
One had severe microcephaly and an- 
other congenital hemiparesis. One pa- 
tient developed akinetie petit mal 3 
months following an illness with severe 
febrile seizures, prolonged coma, and 
hemiparesis. The fifth patient had en- 
cephalitis at 214 years of age, with 
residual hemiparesis and mental re- 
tardation. At age 414 vears she began 
to have masticatory seizures and myo- 
clonie spasms. At age 8 years, 515 
vears after the original illness, she 
developed repeated jacksonian seizures, 

Three of these 5 patients were 
grossly retarded, 1 questionably so and 
not determined in the other. 

Other Seizures.—Nine patients had 
seizures suggesting temporal lobe ori- 
gin—vertiginous aura, mastication, 
hyperacusis, manifestations of terror, 
and hallucinations. Frequently these 
were more disabling or eaused greater 
econeern than the jacksonian seizures. 

Three patients had ‘‘syneopal epi- 
lepsy’’—-attacks of coma preceded by 
vague aura and followed by postictal 
phenomena (drowsiness, vomiting. 
headache). 

Two had ‘‘cephalie epilepsy’’— 
paroxysmal headaches suggestive of 
epileptie discharge. 
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One patient suffered recurrent at- 
tacks of abdominal pain consistent 
with the diagnosis of ‘‘abdominal epi- 


lepsy.”’ 
HEMIPLEGIA 


Congenital and Acquired Hemi- 
plegia.—Twenty-seven of the 114 pa- 
tients (23.6 per cent) had hemiplegia. 
In 3 eases, due respectively to menin- 
gitis, hypertensive encephalopathy, 
and skull fracture, the hemiparesis im- 
proved. In the others it was perma- 
nent. 

Etiology is listed in Table II. Fifty- 
nine per cent were congenital or due 
to birth injury. 

Reference to a family history of 
epilepsy was made in 24 of the 27 
eases. It was positive in 4. This in- 
cidence is only one half of that for the 
entire series. 


Taste Il. Hemrpieeta (27 Cases) 


NUMBER 

ETIOLOGY OF CASES 
Birth injury 5 
Congenital 11 
Hemangioma 1 
Meningitis 2 
Subarachnoid hemorrhage 1 
Encephalitis 1 
Embolus or thrombosis 1 
Hypertension 1 
Malaria 1 
Fever of unknown origin 1 
Head injury 2 


Pneumoencephalography was _ per- 
formed in 13 eases. Abnormal find- 
ings were found in 10 (76 per cent). 

Thirteen, or 48 per cent, of these 
patients showed degrees of mental re- 
tardation. 

Postepileptic Hemiplegia.—Follow- 
ing local motor seizures, transitory 
paralysis is usual. Bravais™ first de- 
scribed this phenomena in his thesis 
‘*l’epilepsie hemiplegique.’’ Todd and 


Robertson™ are eredited for the hy- 
pothesis that this paralysis depends on 
temporary ganglionic exhaustion con- 
sequent to excessive discharge during 
the paroxysm. Apparently Hughlings 
Jackson"? had independently arrived 
at a similar conelusion. Exeluding the 
27 eases of congenital or acquired or- 
ganie hemiplegias, 40 of the remaining 
87 patients in the series had a history 
of postictal paralysis of varied dura- 
tion. The true incidence is undoubt- 
edly higher. Minimal weakness may 
easily go unnoticed in an infant or 
young child and too often this in- 
formation was not ascertained. 

Jackson" states, ‘‘ Nerve fibres being 
only exhausted, and not destroyed, as 
in some other kinds of paralysis, post- 
epileptiform paralysis is temporary, 
unless, of course, the fit recurs soon.”’ 
Of particular interest to us were sev- 
eral patients in whom such paralysis 
beeame permanent. From 16 eases of 
permanent postictal paralysis, 10 have 
been selected. In the remaining 6, the 
follow-up period was too short or the 
cireumstanees such that other etiology 
was possible although unlikely. In all 
of the eases there was no apparent 
etiology; seizures occurring in healthy 
children without fever, dehydration, 
or other signs and symptoms. 

Since recovery can oceur over a 
period of weeks or months, prolonged 
observation is necessary before one ean 
conclude that paralysis is permanent. 
All of the eases were followed for at 
least 1 vear after the onset of a seem- 
ingly permanent residual; 5 have been 
followed from 5 to 21 years. 

Seven of the 10 patients were 3 
years of age or younger when their 
seizures began. This is probably sig- 
nificant. The immature brain is 
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believed more liable to extended post- 
ictal depression and to brain damage 
from repeated or prolonged seizures. 

Residual weakness became apparent 
from as early as a few hours to as late 
as 7 years after onset of seizures. In 
the latter case a change of handedness 
several years before suggests an earlier 
onset of permanent paresis. With 
each seizure the duration of the Todd’s 
paresis was variable but with a pro- 
gressive degree of permanent dis- 
ability. 

In every ease the attacks were of 
extreme frequency or prolonged dura- 
tion or both. In 4, the jacksonian 
seizures occurred from one to hundreds 
daily and for a period ranging from 
5 to 12 years in 3 of these 4. Two pa- 
tients averaged seizures at least once 
a week for 214 and 12 years, respec- 
tively. Seizures occurred at least once 
a month for 1 year in 1 patient and 
for 11 years in another. Frequent 
seizures were generally of short dura- 
tion (less than one minute). 

Four patients in this group showed 
abnormalities by ventriculography. 
Case 10 had been virtually in a state 
of ‘‘epilepsia partialis continua’’ for 
over 1 year, yet ventriculograms and 
arteriograms were normal. In Case 
6, death from unrelated causes per- 
mitted examination of the brain. The 
left cerebral hemisphere was larger 
than the right with prominent sulci. 
There was moderate dilatation of the 
left lateral ventricle. Microscopic 
studies revealed no right-left differ- 
ence in the cerebral cortex. 

At the time of the last observation 9 
patients were still having recurrent 
seizures. 

Penfield and Jasper? cite several ex- 
amples of postictal paralysis progress- 
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ing in severity with each attack and 
with advaneing cortical destruction. 
In addition to the metabolie disturb- 
ances concomitant with epileptic dis- 
charge, they considered the vascular 
changes observed during and after 
discharge of the exposed epileptic cor- 
tex as significant in the production of 
such paralysis. 

The frequeney of occurrence of 
progressive inerease in the degree and 
duration of motor paralysis following 
jacksonian seizures, particularly in 
children, points clearly to the need for 
prompt recognition and treatment. 


MENTAL RETARDATION 


ividence of mental deficiency was 
present prior to the onset of jack- 
sonian seizures in 28 cases (24 per 
cent). Considering the nature and 
cireumstanees of these seizures, this 
incidence is not high. In the follow- 
up survey, 4 others were reported to 
have developed mental retardation 
consequent to recurrent convulsions. 
Serious behavior disorders were ex- 
hibited by 4—1 of these is ineluded 
in the group with aequired mental 
retardation. 

Twelve of these 28 cases had psy- 
chometrie evaluation. Seven had IQ’s 
of less than 50. In the remaining 
cases, mental retardation was apparent 
from the history and by examination. 

Organie etiology or neurological ab- 
normality was present in 19 of these 
28 eases (67 per cent). These are 
listed in Table ITI. 

Despite the severity of the neonatal 
distress only 7 of the 13 patients with 
recognized birth injury showed mental 
deficiency. The degree of retardation 
was questionable, mild or moderate in 
6 eases and severe in only one. 
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Only 4 of the 11 patients with 
‘*eongenital’’ infantile hemiplegia ex- 
hibited mental retardation. 

Residual mental and motor retarda- 
tion was seen in 3 eases following in- 
fections of the central nervous system 
(viral, bacterial, and parasitic). 

Other recognized causes for mental 
defeet were head injury in 1 ease and 
diffuse cerebral hemangioma in an- 
other. Three patients had microceph- 
alus or hydrocephalus of undetermined 
cause. 

The high incidence of other types of 
seizures in these patients suggests dif- 
fuse brain damage. Twelve had 
‘*atypieal’’ petit mal, grand mal, foeal 
and generalized febrile convulsions or 
temporal lobe seizures, as well as jack- 
sonian epilepsy. 


TaBLe LIT. Menta RETARDATION 
NUMBER 
ETIOLOGY OF CASES 
Birth injury 7 (3 with 


hemiplegia ) 

CNS infection (viral, bac- 
terial, parasitic ) 

Head injury 
Hemangioma 
Microcephaly 
Congenital hemiplegia 
Hydrocephalus 
Unknown 9 


— — 


Air encephalography was performed 
in 15 eases. Ten, 66 per cent, showed 
gross abnormalities; 5 were considered 
One patient with a normal 
large 


normal. 
verticulogram 
superficial 
arteriography. 

Three of the 4 patients with ae- 
quired retardation had pneumoen- 
cephalograms with abnormalities seen 


demonstrated a 


venous hemangioma by 


in only one. 
The 4 patients with serious behavior 
disorders had neither known cause for 
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the seizures nor neurological deficits. 
Pneumoencephalography was _per- 
formed in 1 ease with normal findings. 


THE ELECTROENCEPHALOGRAM 


Properly used, the term jacksonian 
seizure connotes a diserete origin of 
convulsive discharge in the surface 
cortex of the opposite central region 
of the brain, the discharge spreading 
from the point of origin to become 
generalized. Using the plan of ecere- 
bral localization, the site of origin of 
a foeal seizure can be inferred from 
the history, the signal symptom (that 
part where the first contraction or 
sensation occurs) being the important 
localizing event. If that signal symp- 
tom relates to the foot, the hand, or 
the corner of the mouth or eye, a 
further localization along the central 
gyri is permissible. Thus, face, hand, 
and foot signals implicate, respec- 
tively, the opposite Sylvian, intermedi- 
ate and vertex parts of the central 
gyri. 

Brain wave tracings are ordinarily 
obtained in free periods between sei- 
zures, and the following impressions 
are important in considering the data 
to be presented. With optimal electro- 
encephalogram recording, it is ordi- 
narily possible to detect even a quite 
cireumseribed epileptogenic lesion and 
prove its position later by electro- 
corticography at operation. However, 
particularly in children, the sealp re- 
cording of a unique foeal transient 
during an interseizure period may 
only signify an underlying foeus of 
high excitability within a mueh larger 
area of disturbed funetioning. Such 
a foeus might be indistinguishable 


from one which relates to a discrete 
underlying epileptogenic lesion. Thus, 
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only by correlating the eleectroencepha- 
logram findings with other neurologi- 
eal lateralizing signs, and with evi- 
dence from pneumoencephalography 
and arteriography, can we impute a 
site of structural disorder to a par- 
ticular foeal pattern. A focal spike, 
then, points only to the epicentre of 
a convulsive disturbance, and this dis- 
erete area of highest excitability may 
be presumed to trigger both the signal 
symptom of the elinieal seizure and 
the spikes which are recorded during 
seizure-free intervals. Our experience 
with follow-up air studies in sueh 
cases, and less often with arteriograms, 
leads us to believe that the foeal spikes 
which signify only a pathophysiologi- 
eal process significantly outnumber 
those in which a structural lesion can 
be imputed by other procedures as 
well, 

Other impressions also aid in evalu- 
ating the findings in the present study. 
In serial tracings, each obtained in a 
seizure-free interval, a spike focus 
may be present on one oceasion, absent 
on another. Thus, in dealing with a 
doubtful history of jacksonian seizures 
a single negative tracing will not rule 
out a foeal origin for the convulsive 
process. Again, separate spike foci 
may appear in some eases, one related 
to each hemisphere. Both are not 
necessarily evident in the same trac- 
ing, and this may account for the 
instances in which a single record 
suggests the neurological paradox of 
a spike foeus over the hemisphere 
ipsilateral to the seizure’s initial mani- 
festation. Generalized spiking can also 
oecur in interseizure tracings from 
eases classified on clinical grounds as 
jacksonian. Even so, the repetitive 
spike discharge which develops at the 
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onset of a clinical seizure in such a 
ease differs qualitatively as well as 
quantitatively from the sporadie single 
spikes of generalized distribution re- 
corded during interseizure intervals. 
Thus, the seizure discharge itself may 
have a diserete origin even though 
interseizure spiking is generalized. 
There are also cases of jacksonian 
seizure in which spikes do not occur 
in interseizure periods, slow foci ap- 
pearing instead. Compared with spike 
foci, slow foeal patterns are more 
likely to relate closely to the suspected 
site of origin, and if they oeeur in- 
variably at the same site in serial 
tracings are clearly suspicious of an 
underlying structural lesion. Again, 
only a_ generalized disturbance of 
rhythm, usually slow, may character- 
ize the tracing in a jacksonian ease, 
or the frequeney of the interseizure 
tracing may even be quite normal. 
These variants are mentioned beeause 
even in the absence of interseizure evi- 
dence of a foeus a convulsive tendeney 
may still express itself at intervals. 
The wide range of normal variability 
in the infant’s electroencephalogram 
and the difficulty in seeuring artifact- 
free records makes the interpretation 
of foeal changes more difficult than in 
older children and adults. In neonatal 
life, the subeortieal centers mature 
more rapidly than does the cerebral 
cortex, and it is the electrical activity 
of the later maturing cortex which is 
expressed primarily in the electroen- 
ecephalogram. Experimental evidence 
also indicates that it is more difficult 
for the immature cortex to synchro- 
nize a spike discharge. Even consider- 
ing these difficulties, focal spikes can 
sometimes be recorded surprisingly 
early in neonatal life (6 days in our 
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experience); but in infants negative 
evidence has much less significance 
than in older children. Thus, if there 
is a strong suspicion of a foeal con- 
vulsive process it is wise to repeat the 
tracing at intervals. 

Prolonged postictal slowing of the 
young child’s eleetroencephalogram is 
another factor which complicates the 
interpretation of the supposed jack- 
sonian seizure tracing. A record made 
a few hours after either a foeal or a 
generalized seizure may show markedly 
slow activity, and even asymmetry in 
amplitude between the traces from the 


two hemispheres to suggest a focal 
process. The same child, recorded 


during a_ seizure-free interval, may 
show a tracing which is much better 
ordered. Thus, it is advisable to re- 
peat all tracings done in the postictal 
period to appraise the interval char- 
acter of the eleetroencephalogram. 

In evaluating the eleetroencephalo- 
gram of the present series of cases, the 
interval frequeney pattern was classi- 
fied: (1) as within the limits of 
variability of the normal for that age; 
(2) as mildly slow representing an 
equivoeal departure from the normal; 
(3) as intermediate slow; and (4) as 
markedly slow. In occasional tracings, 
fast activity was intermingled with 
intermediate or markedly slow activ- 
ity; these were classified as mixed fast 
and slow. Convulsoid transients were 
considered apart from the resting fre- 
queney, all highly synchronized tran- 
sients of unique form being classified 
as spikes. Finally, slow patterns which 
appeared consistently at one lead were 
classified as slow foci. 

Of 83 children in the series who had 
electroencephalograms, 18 had neuro- 
logieal lateralizing signs leading to the 
presumption that structural abnormal- 
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ity involved a part or all of one hemi- 
sphere. Of that 18, only 3 (from the 
out-patient series) showed resting 
frequencies that could be considered 
normal, and all of them showed focal 
or generalized intermittent spiking. In 
all other tracings from this group, the 
resting frequency showed intermediate 
or markedly slow departure from the 
normal. Of the 18 eases, 10 presented 
foeal spiking over the central region of 
the suspected hemisphere, and in 3 
others spikes of generalized distribu- 
tion were recorded. In only 1, was the 
foeal spike process recorded from the 
nonsuspect hemisphere. There were 
also 2 slow wave foci detected over the 
central region of the suspected hemi- 
sphere. The remaining 2 showed only 
an intermediate or markedly slow dis- 
order of the usual resting rhythm. 
Thus, in 12 of the 18 eases a focal 
process was recorded in the expected 
locale. 

Of the 65 cases without evidence of 
neurological abnormality, 17 or one 
fourth showed a normal resting fre- 
queney. Of the 17, 5 showed focal 
spikes at the suspected site and 6 gen- 
eralized or at least nonfoeal spiking. 
The resting frequeney of the remain- 
der was classified as intermediate or 
markedly slow. Of the total cases 
without neurological abnormality, 19 
showed foeal spike processes where it 
was suspected that they might oceur, 
but in 6 others the foeus was para- 
doxieal, appearing over the nonsuspect 
hemisphere. In one of the latter 
group, ventriculograms were done and 
proved to be normal. There were also 
15 eases which showed generalized 


spiking. Slow focal patterns were 


recorded in 7 of the group and all oc- 
curred over the central region of the 
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suspected hemisphere. Of the remain- 
der, 1 showed a completely normal 
tracing and the others only interme- 
diate or markedly slow resting fre- 
quencies without focalization. 

The chronological span was 5% 
months to 14 years. Disregarding 
coincident neurological abnormality for 
the moment and rating only on the 
basis of suecess in recording a focal 
process of 12 children under 2 years 
of age, 5 had spike foci over the sus- 
pected hemisphere and in 5 others the 
localization was equivocal, nonfoeal, or 
paradoxical ; 2 showed no spikes at all. 
Compared with the cases over 2 years, 
the expeetaney for obtaining a con- 
sistent localization was significantly 
lower. 

We conclude that the expectancy for 
recording a focal pattern over the 
suspected hemisphere in a jacksonian 
seizure ease increases with age and also 
with the coexistence of other evidence 
of neurological abnormality. However, 
foeal processes are not of themselves 
pathognomonie of an_ epileptogenic 
lesion, for our results indicate that the 
number of eases with focal disorder in 
which no other neurological abnor- 
mality could be found was significantly 
larger than the group in which a 
neurological abnormality could be 
proved to coexist. 


AIR ENCEPHALOGRAMS 


Adequate air encephalograms by the 
spinal subarachnoid route or by ven- 
tricular punctures were made in 47 
eases. Only one half were considered 
abnormal. 

Six of the 13 eases with recognized 
birth injury had air studies. Abnor- 
malities were demonstrated in all but 
one. Two had moderate bilateral 
symmetrical ventricular dilatation. 
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One showed atrophy of the right 
cranium with dilatation of the cor- 
responding ventricle. In another there 
was unilateral ventricular dilatation 
with a mild degree of porencephaly, 
eysts communicating with the anterior 
part of the body and anterior horn of 
the lateral ventricle. The fifth case 
suprasellar caleification. At 
ventriculography, a calcified tumor 
was seen in the left lateral ventricle 
infiltrating the septum and_ push- 
ing it to the right. At surgery 
this patient had two lesions—cortical 
sclerosis in the side opposite the hemi- 
plegia and a benign ganglioneuroma 
attached to the septum pellucidum and 
extending into the lateral ventricle. 

Pneumoencephalography was per- 
formed in 7 of the 11 patients with 
congenital hemiplegia. Five showed 
abnormalities. Two had _ relatively 
localized lesions, 1 a minimal cortical 
atrophy of the left frontoparietal re- 
gion (right hemiplegia) and the other 
a porencephaly in the left frontoparie- 
tal region (right hemiplegia). In 2 
eases, there was a unilateral dilatation 
of the ventricular system with a shift 
to the side opposite the hemiplegia. 
One patient showed bilateral cortical 
atrophy, greater on the side opposite 
the hemiplegia. 

Only 3 of the 13 patients with post- 
natally aequired central nervous sys- 
tem disease had air studies. Clinically, 
each exhibited hemiparesis and pneu- 
moencephalograms revealed  contra- 
lateral ventricular dilatation. 

In the remaining 11 eases with ab- 
normal pneumoencephalographie find- 
ings, no etiology was apparent. Six 
had symmetrical dilatation and in the 
remainder there was unilateral ven- 
trieular dilatation. 
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Ten of the 24 patients with gross 
pneumoencephalographie abnormalities 
were retarded mentally by clinical or 
psychometric evaluation. Another who 
early exhibited only a severe person- 
ality defeet, when seen 6 years later, 
during which time he continued to 
have seizures, appeared unquestionably 
mentally retarded. 

Since space-taking lesions, neoplastic 
or otherwise, are rarely the cause of 
jacksonian seizures in infants and 
children it has been our policy to post- 
pone air encephalography unless there 
is evidence of increased intracranial 
pressure, neurological deficit, or a 
failure of response to adequate anti- 
convulsive therapy. 

In the infant, subdural taps are ree- 
ommended to exclude subdural hema- 
toma. These are more essential than 
air studies. We have seen several 
eases of large bilateral subdural hema- 
toma in which pneumoencephalograms 
were normal. On the other hand, 
angiography, when correctly per- 
formed, will rule out a subdural hema- 
toma. 

Cerebral arteriograms were made in 
6 eases with abnormal findings in only 
1. Two of the 5 patients with nega- 
tive arteriograms showed abnormalities 
by pneumoencephalography. On the 
other hand, the 1 patient who showed 
abnormal arteriograms had normal 
ventriculograms. 


SUMMARY 


One-hundred and fourteen eases of 
jacksonian epilepsy in infants and 
children are reviewed. 

Incidence.—The reported frequency 
of local motor seizures, 7.5 per cent is 
probably too low beeause of failure of 
observation from onset or rapid spread 
of epileptic discharge. 
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Sex—Both sexes were about equally 
affected. 

Race.—The ratio of Negro to white 
patients was considerably below the 
hospital average. 

Age At Onset.—The greatest inci- 
dence was among infants and young 
children with a progressive decline 
toward adoleseense. Forty-eight per 
cent were less then 3 vears of age. It 
seems logical to implicate pre-, peri-, 
and postnatal factors in etiology. 

A delayed onset of organic epilepsy 
was usual. 

Heredity.—Twenty-eight per cent of 
95 eases had a history of epilepsy in 
close relatives (half in parents or 
siblings). This confirms Lennox’s im- 
pression of the influence of heredity in 
organie epilepsy in children. 

Etiology.—Cause was known in only 
34 per cent of cases. Almost two 
thirds were related to birth injury 
(13 eases) or congenital or infantile 
hemiplegia (11 eases). Eleven pa- 
tients had postnatal aequired disease 
of the central nervous system of varied 
etiology. Diffuse surface hemangio- 
mata were demonstrated in 2 cases. 
Only one patient had an expanding 
intraeranial lesion. The latter also 
had severe birth injury with hem- 
iplegia and extensive cortical sclerosis. 
Cerebral neoplasm is a relatively rare 
eause of jacksonian epilepsy in infants 
and children. 

Seizure Analysis—There was no 
right or left predominance of jack- 
sonian phenomena. One third had bi- 
lateral spread. The commonest site of 
origin was the face or hand. Only 9 


of 60 eases began in the leg. Abnormal 
sensation prior to movement was com- 
mon, 
frequent. 


Nocturnal attacks were fairly 
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Six patients had febrile seizures be- 
fore the onset of jacksonian epilepsy. 
In 4 these were of great frequency. 
The interval between the febrile and 
jacksonian seizures was over 2 years 
in 5 of the 6 eases. One half of this 
group had a family history of epilepsy. 
Oeeasionally, cireumstances suggested 
that jacksonian epilepsy might be a 
residual of local brain damage from 
severe and protracted seizures with 
high fever. 

In another 6 eases, early jacksonian 
seizures occurred only with fever and 
infection. The presence of severe 
neurological abnormalities prior to the 
onset of seizures in 3 of these cases 
confirms the impression that fever and 
infection can trigger a latent tendeney 
for jacksonian epilepsy. 

Twenty-five patients had other types 
of seizures. Five had grand mal 
epilepsy prior to the onset of local 
seizures. Five with organie brain 
involvement had ‘‘atypieal’’ petit mal 
(myoelonie or akinetic). In 4, these 
preceeded the onset of jacksonian epi- 
lepsy. Fifteen patients had reeurrent 
paroxysmal phenomena compatible with 
epileptic discharge without motor com- 
ponent. 

Hemiplegia.—Twenty-seven patients 
(23.6 per cent) had hemiplegia. The 
majority were attributable to prenatal 
factors or birth injury. Forty-eight 
per cent were mentally retarded. Post- 
epileptiform paralysis (Todd and 
Robertson) of varied duration was 
common. With frequently reeurring 
or prolonged seizures such paralysis 
may be progressive and ultimately 
permanent. This was the ease in at 
least 10 patients in our series. This 
course of events attests to the need for 
prompt control of jacksonian seizures. 
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Mental Retardation.—Twenty-eight 
patients (24 per cent) were mentally 
retarded prior to onset of jacksonian 
epilepsy. Etiological factors were evi- 
dent in two thirds. Four patients ap- 
peared to develop mental retardation 
consequent to severe recurrent seizures. 
Serious behavior disorder was a chief 
complaint in 4 children. 

The Electroencephalogram.—In gen- 
eral, the conformance of focal elee- 
troencephalogram findings with 
ferences drawn from pattern of seizure 
is good, even when only a single trac- 
ing is available. An expected elec- 
trographie focus is more likely to be 
demonstrated in a child than in an in- 
fant. Spike foei are nonspecific indi- 
eators of a region of high cortical ex- 
citability, and not necessarily of un- 
derlying structural abnormality. Slow 
wave foci, recorded with or without 
accompanying foeal spike discharges, 
more frequently presage proof of un- 
derlying structural disorder. 

Of the 83 children in the series who 
had_ eleetroencephalograms, 18 had 
neurological lateralizing signs. In 12 
of these, a foeal process was recorded 
in the expected locale. In the remain- 
ing 65 eases without neurological ab- 
normality, 19 showed focal spike proe- 
esses in the suspected hemisphere and 
in 6 others the foeus was paradoxical. 
Fifteen showed generalized spiking. 
Seven showed slow foeal patterns over 
the central region of the suspected 
hemisphere. One tracing was normal 
and the remainder showed interme- 
diate or markedly slow resting fre- 
quencies without foealization. 

Air Encephalograms.—Close obser- 
vation of patients with loeal seizures 
is essential. Encephalography is not 
routine. Criteria for air studies are 
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inereased intracranial pressure, neuro- 
logical abnormalities or failure of re- 
sponse to adequate antiepileptic ther- 
One half of the eneephalograms 
Ree- 


ognized eause for these abnormalities 


apy. 
made were considered abnormal. 


was present in only 13 of 24 eases. 
Ten of the 24 patients with abnormal 
air studies were retarded mentally. 
Arteriograms were sometimes abnormal 
pneumoencephalograms 


with normal 


and viee versa. 
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Accidental Deaths in Infancy 


Infants found dead in bed, are not generally killed by being lain on by their mothers, 
but by being suffocated under the bed-clothes, with carbonie acid gas exhaled from their 


own lungs and re-inspired, 
babes more air. 


They die without pain, in a profound sleep. 
Let them sleep with their heads uncovered. 


Mothers, give your 
Do not let them go to sleep 


on or under your arm, for when you cover yourselves, in the half unconsciousness of partial 
sleep, you will cover your darlings’ heads also, and in the morning may find them still in 


sleep 


a sleep from which your caresses cannot awake them. 


FrRoM THE Paciric Mep. AND SurG. JOURNAL, 1858. 
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VOMITING IN INFANCY AND EARLY CHILDHOOD: TREATMENT 
WITH PROCHLORPERAZINE 


©. E. Horxrys, M.D., anp T. V. Geprertr, M.D. 
Mapison, Wis. 


ROMPT treatment of physical dis- 

orders in children is often seriously 
impeded by the presence of persistent 
vomiting. Not only does vomiting 
interfere with the oral administration 
of medication at home, but it also, by 
dehydration, lowers the child’s capac- 
ity to withstand physical disease. The 
need to check vomiting, therefore, may 
often become imperative. 

In recent years the antiemetic 
activity of a number of phenothiazine 
derivatives has been_ studied.’ 
Among the newest of these derivatives 
is prochlorperazine (Compazine*), 
which has been reportedly effective 
as an antiemetic in adults.**° The 
drug also functions as a tranquilizer.® * 

Recently, prochlorperazine became 
available in syrup form for investiga- 
tional use in pediatrics. The authors 
undertook to evaluate prochlorpera- 
zine for the efficacy of its antiemetic 
activity and its suitability for pedi- 
atrie practice. 


METHOD 


The 44 children selected for this 
study ranged in age from 4 months 
to 9 years. All of them had suffered 
three or more vomiting episodes daily. 
Symptoms of one or more of the 
following conditions were present in 
36 patients: acute gastroenteritis, 


From the Dean Clinic and the Pediatric 
Department, University of Wisconsin Medical 
School. 

*Smith Kline & French Laboratories, 
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measles, mumps encephalitis, diarrhea, 
acute pharyngitis, acute nasopharyn- 
gitis, pertussis, acute glomerular ne- 
phritis, acute tonsillitis, streptococcal 
pharyngitis, and atherostomatis. Vom- 
iting had persisted, sporadically, from 
18 hours to 3 days prior to treatment 
with prochlorperazine. In the other 
eight patients, in addition to vomit- 
ing, one or more of the following 
symptoms were seen: nervousness, 
overactivity, insomnia, abdominal pain 
of unknown origin, eye blinking, and 
facial grimacing. These eight pa- 
tients had been vomiting sporadically 
for 7 to 10 days before treatment 
began. The patient with abdominal 
pain showed no evidence of intestinal 
obstruction or other pathological con- 
ditions. 

Doses were graduated from 2.5 mg. 
(or 14 teaspoonful) three times a day 
for the youngest patients, to 5 mg. 
four times a day for the oldest pa- 
tients. Concomitant with the admin- 
istration of the antiemetic, therapy 
directed to the underlying condition 
was given to 18 patients. This con- 
ecomitant therapy included diet re- 
striction, antibiotics in eases with 
bacterial infection, and intravenous 
fluids for dehydration. There was no 
concomitant therapy for any of the 
psychieally disturbed patients. 

In evaluating the efficacy of the 
drug, promptness of antiemetic action 


oN 
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was considered of prime importance. 
A patient vomiting abated 
after the first or second dose was con- 
sidered to have made an excellent 
response. Abatement of vomiting 
within twelve hours, or a single, mild 
vomiting episode following an ex- 
cellent response, was rated good. A 
reduction in the number of episodes 
of vomiting was rated fair. Anything 
Abatement 
of vomiting was considered achieved 
when oral fluids and medication were 
retained. Naturally, other faetors 

side effeets and acceptability of the 
medication to the patients—were also 
considered in evaluating the responses. 


whose 


else was considered poor. 


RESULTS 

Of the 36 patients whose vomiting 
was associated with organic disease, 
14 had an excellent response, vomiting 
abating after the dose in 
almost every ease. 
was seen in 19 patients, a fair re- 
sponse in 1 patient; 2 patients showed 
no appreciable improvement. Thus, 
92 per cent of these young patients 
were free of vomiting—and were able 
to retain fluids and medication— 
within a twelve-hour period; that is. 
after three or, in a few cases, four 


second 
A good response 


doses. 

Those patients whose vomiting had 
persisted for less than 36 hours before 
onset medication had a_ higher 
percentage of excellent responses than 
those patients whose vomiting had 
persisted for more than 36 hours. 
The medication seemed to be as effec- 
tive in the infants as in the older 
children. Of the 8 children in the 
study who were less than 1 year old, 
7 were free of vomiting within twelve 
hours. Of the 8 patients whose 
vomiting was associated with psychic 


of 
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disturbance, 3 had a good response 
to prochlorperazine, 1 a fair response, 
and 4 did not show any appreciable 
improvement. 

In neither group of patients were 
there any observable side effects. No 
patient manifested jaundice, abnor- 
mal urinary findings, or change in 
white or red count. The patients’ 
parents reported, in most cases, that 
the fruit-flavored syrup was aeccepta- 
ble to the children, and that resist- 
ance to second and third doses was 
either less than to initial doses or 
was absent entirely. 


DISCUSSION 


Although the group of patients is 
relatively small, we were pleasantly 
surprised by the fact that 92 per cent 
of these patients showed a marked 
improvement in vomiting in 12 hours 
or less. Sinee antibioties frequently 
induce vomiting, prochlorperazine 
faced a particularly significant test in 
7 children who received concomitant 
antibiotic therapy. Yet, 5 of these 
patients were free of vomiting within 
6 hours, and all 7 were relieved of 
vomiting within twelve hours. 

Although half of the psychieally 
disturbed children responded favora- 
bly to the antiemetic, it must be borne 
in mind that psychie disorders fre- 
quently require extensive and pro- 
longed treatment. It is of interest. 
however, that the use of prochlorpera- 
zine as an antiemetic in these psychi- 
eally disturbed children was in no 
attended by the side effects 
frequently associated with certain 
other antiemetic therapies. Our past 
experience with barbiturates in the 
treatment of emotionally induced 


ease 


vomiting, for example, is similar to 
Gatski’s,* who found that barbiturates 
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tend to make disturbed children in- 
accessible even to superficial psycho- 
therapy and, in some eases, actually 
excite the child further. 

Although there were no observable 
side effects, it must be kept in mind 
that many of these very young pa- 
tients are quite inarticulate and are 
therefore unable to communieate their 
subjective reactions clearly. Never- 
theless, the writers received the dis- 
tinet impression that prochlorperazine 
caused little, if any, discomfort and 
distress among the children in the 
study. The patients seemed quieter, 
though not sedated, and less appre- 
hensive of pain. Whether’ these 
desirable effects were due to the 
tranquilizing action of prochlorpera- 
zine and/or the drug’s prompt an- 
tiemetie activity is difficult to tell. 

Since antiemetic drugs may mask 
acute surgical conditions, they must 
be used eautiously in pediatrie prac- 
tice, and only after examination and 
diagnoses have excluded sueh eondi- 
tions as appendicitis. This caution is 
particularly apt in respect to pro- 
ehlorperazine because of its effective- 
ness and promptness in controlling 
vomiting. 

Prochlorperazine demonstrated low 
dosage requirements. Its administra- 
tion was safe and uneventful when 
given to patients as young as 4 months 
of age. 


SUMMARY 


Prochlorperazine was given as an 
antiemetic to 36 young children suffer- 
ing from persistent vomiting associ- 
ated with physical diseases, and to 
8 children suffering from persistent 
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vomiting associated with emotional 
disturbance. 

Of the children whose vomiting ae- 
companied physical disease, 92 per 
cent were relieved of vomiting within 
twelve hours after the initial dose of 
prochlorperazine or after a total of 
three doses. Of the children whose 
vomiting was associated with emo- 
tional disturbance, 50 per cent were 
relieved of vomiting episodes in the 
twelve-hour period. Prochlorperazine 
also seemed to exert a tranquilizing 
effect on the patients, for they seemed 
less restless and apprehensive. There 
were no observable side effects. 

Prochlorperazine was found to be 
an effective and safe antiemetie for 
pediatrie practice. 
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TRANSPLACENTAL PASSAGE OF THE L. E. FACTOR 
Frits Miser, Caprars, MC, USAR, anp N. OLsen, Caprarx, MC, USA 
DENVER, CoLo. 


N 1954, Bridge and Foley’ demon- 

strated the L. E. cell in the cord 
blood and bone marrow of a newly 
born baby of a mother with dissem- 
inated lupus Brief 
mention was made of another mother 
with this disease, where again the L. E. 
cell was demonstrated in the cord blood 
of her offspring. The authors believed 
that placental transmission of the L. E. 
factor had oceurred. In 1957, Berlyne, 
Short, and Vickers* reported two more 
mothers with disseminated lupus ery- 
thematosus who gave birth to babies 
in whose peripheral blood L. E. eells 
were seen. Transplacental passage of 
the L. E. faetor was also thought to 
have occurred in these instances. 

We wish to report a fifth case of 
probable placental transmission of the 
L.. E. faetor from mother to baby. In 
our ease, the mother also had estab- 
lished disseminated lupus erythemato- 
cells were repeatedly 


erythematosus. 


sus and L. E. 
demonstrated in the peripheral blood 
of her baby. 


CASE REPORT 


The mother was a 22-year-old white 
girl who was in good health until the 
age of 15 vears when she was found 
to have idiopathic thrombocytopenic 
purpura; a splenectomy was performed 
after which she had a complete reeov- 
ery. She remained well until her first 
pregnaney at the age of 20 years. 

From the Department Pediatrics, Fitz- 
simons Army Hospital, Denver 8, Colo, 


After three months’ gestation she de- 
veloped migratory arthralgia, reeur- 
rent fever, general malaise, and inter- 
mittent rash on the lower extremities. 
Repeated bone marrow and peripheral 
blood examinations demonstrated the 
LL. E. phenomenon. She delivered a 
viable male infant after thirty-five 
weeks’ gestation. The infant died 
within 24 hours, Clinical features and 
autopsy findings were consistent with 
the diagnosis of ‘‘hvaline membrane 
disease.”’ The placenta was normal 
on gross and microscopic examination. 

Two months after her first preg- 
naney the patient was started on cor- 
tisone, 100 mg., which she received for 
one year when it was changed to Meti- 
eorten, 25 mg. daily. The patient did 
very well and Meticorten was grad- 
ually decreased to 10 mg. daily. 

The second pregnaney was uncom- 
plicated. The patient remained on 
Meticorten throughout her pregnancy. 
After nine months’ gestation, there was 
a normal low foreeps delivery (Dee. 6, 


1956). The placenta was normal on 
gross and microscopic examination. 


Laboratory studies done on the moth- 
er’s blood on the day of delivery re- 
vealed a hemoglobin of 15.0 Gm. per 
100 ¢.e. of blood; the hematocrit was 
46 per cent; L. E. examination (non- 
clotted method) on the peripheral 
blood was positive; blood group A, 
Rh negative; serologic test for syphilis 
was negative. Urinalysis revealed 2+ 
albuminuria with oceasional red blood 
eells per high-power field (centrifuged 
specimen). Post-partum course of the 
mother was uneventful. 

The baby was a normal female. The 
weight was 6 pounds 1 ounce and the 
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length was nineteen inches. Blood 
group was A, Rh positive. The cord 
bilirubin was 0.3 mg. per cent direct 
and 3.0 mg. per cent indirect. The 
Coombs’ test (direct and indirect) was 
negative. The hemoglobin was 20 Gm. 
per cent and the hematocrit 60 per 
cent. There were normoblasts, 1,800 
per cubie millimeter. During the see- 
ond day of life, the baby was reported 
to be dusky on several oceasions; she 
vomited several times. At the age of 
20 hours, an L. E. preparation was 
done on the peripheral blood of the 
baby (nonelotted method) and found 
to be positive (Fig. 1). During the 


with 66 per cent neutrophils, 29 per 
cent lymphocytes, 3 per cent mono- 
cytes, and 2 per cent eosinophils. On 
the fourth day of life the child was 
noted to be jaundiced. Serum bili- 
rubin (age 90 hours) revealed a total 
of 15 mg. per cent with an indirect 
value of 14.55 mg. per cent. 
Subsequent specimens drawn at the 
age of 102 hours showed a serum bili- 
rubin of 18.0 mg. per cent with an 
indirect value of 17.4 mg. per cent. 
Repeated L. E. preparations which 
were done daily during her hospitaliza- 
tions were all found to be markedly 


Fig. 1.—lL. FE. cell in infant's peripheral blood, 


third day of the baby’s life she con- 
tinued to vomit. The cord was noted 
to be foul smelling and was removed. 
Cultures of the blood and umbilical 
cord stump were obtained, and the 
patient was started on penicillin and 
streptomycin. Blood chemistries that 
day revealed sodium of 145 mEq. per 
liter, chloride of 107 mEq. per liter, 
and potassium of 5.9 mEq. per liter. 
The white blood cell count was 16,600 


positive. However, no rosette forma- 
tion was noted. Electrophoretic pro- 
tein pattern obtained at the age of 5 
days revealed albumin, 4.221 Gm. per 
cent, and globulin: alpha I, 0.297 Gm. 
per cent; alpha H, 0.416 Gm. per cent; 
beta, 0.654 Gm. per cent; and gamma, 
0.862 Gm. per cent. Serum comple- 
ment determination done on the same 
blood specimen*® showed a level of 9.5 
U. 50 per cent (U. 50 per cent is used 
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to indicate 50 per cent hemolytie units 
per milliliter of undiluted serum). 

After the fifth day of life the child 
did very well. She stopped vomiting, 
and the jaundice disappeared. Blood 
culture and throat culture (obtained 
shortly after birth) showed no growth. 
Culture from the umbilical cord stump 
grew out Staphylococcus aureus. 
Chest roentgenograms taken on the 
third and fifth days of life were within 
normal limits. The baby was dis- 
charged eight days after birth in good 
condition. 

During her hospitalization and sub- 
sequent to her discharge the baby was 
fed by bottle, since the mother did not 
have any breast milk. 

The baby was followed in the Out- 
patient Department where repeated 
L. E. examinations were found to be 
positive on weekly examination up to 
the age of 7 weeks; however, during the 
last three weeks it had been very hard 
to find any L. E. eells and the ones 
which were noted were of poor qual- 
ity. Three biweekly L. E. preparations 
after the seventh week were negative. 
No rosettes were seen at any time. The 
baby was last seen at the age of 8 
months, at which time she showed ex- 
cellent growth and development. 


DISCUSSION 


In the ease deseribed by Bridge and 
Foley and the eases deseribed by Ber- 
lvne, Short, and Vickers, the L. E. 
cell could still be demonstrated in the 
peripheral blood of the baby at the 
age of 7 weeks but not beyond that 
In our ease, similarly, the L. E. 
cell was not present after the age of 


age. 


7 weeks. 

The duration of the L. E. phenom- 
enon corresponds roughly to the half- 
life of gamma globulin and appears to 
support the conclusion of passive trans- 
fer of the L. E. faetor' (the L. E. 


at, 
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factor being a component of the gamma 
globulin fraction as shown by Haser- 
ick*). 

Glagov and Gechman*® speculated 
upon the possible relationship of trans- 
placental L. E. factor passage and the 
familial oeeurrenee of disseminated 
lupus erythematosus. They suggested 
concomitant transplacental 
transmission of antigenie substances 
provoking antibody formation and 
eventually an anaphylactic sensitivity 
or, perhaps, the L. E. faetor itself be- 
ing transmitted and sensitizing the 
fetus to some unknown antigen. 


possible 


If the presence of the L. E. faetor 
in the offspring of a patient with dis- 
seminated lupus erythematosus during 
the newborn period is more than just 
passive transfer and perhaps a sub- 
clinical immunological manifestation, 
one might expect a depressed serum 
complement level. 

The serum complement level at the 
age of 5 days was 9.5 U. 50 per cent 
(measurement of 50 per cent hemolytic 
units per milliliter of undiluted 
serum). Ten normal infants were 
tested, all at the age of 5 days, and 
found to have serum complement lev- 
els ranging from 8.58 to 33.90 U. 50 
per cent (mean 17.43 U. 50 per cent).* 
Serum complement level in our patient 
at the age of 3 months was 18.0 U. 50 
per cent and at 6 months was 33.5 
U. 50 per cent. Very few data exist 
on serum complement levels during 
the newborn period; the levels which 
have been reported wide 
range.** The serum complement level 


show a 


*Method as described in Pediatrics 11: 570, 
1953, by Janeway and Wedgwood, except that 


cell suspension was adjusted by method of 
Kent, Bukantz, one associates, using the 
formula V: = 10 


“0.500 
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Multiple Births 


How Many Children Can a Woman Bear?—Dr. Szukits says that this question has not 
yet been satisfactorily answered. He himself has observed two females, each of whom had 
borne twenty-four children. Osiander (Handb. d. Entbindungs Kunst, 1 Theil, 1 Abth. 8. 
319) mentions one woman who during her married life bore 44 children, and another who 
had 53. Burdach (die Physiol. als Erfahrungswissenschaft, 1 Bd. 1826, S. 410) relates 
that the wife of a countryman in the Moscow district had given birth to 69 children at 27 
confinements—four times four at one birth, seven times three, sixteen times twins. In 
the year 1809, the Vienna newspapers contained the following announcement: Maria Anna 
Helm, the wife of a poor linen weaver in Neulerchenfeld, 20 years married, bore at 11 eon- 
finements 32 children; 28 living, and 4 dead: 26 were males, and 6 females; all were be- 
gotten by one man, and nursed by herself. 

Six children seem to be the largest number ever produced at one birth. <A perfectly 
trustworthy instance of this is the following: The Schwdb. Mercur, 1805.—The wife of a 
chimney-sweep here, named ‘‘Dépfer,’’ was yesterday confined of six children; all were 
boys, and dead. This woman, who has been twice married, has already given birth to 44 
children. During her first marriage, which lasted twenty-two years, she bore 27 boys and 
3 girls. In her second marriage, which has lasted but three years, she has born 14 children— 


3 at the first, 5 at the second, and now 6 at third confinement (Osiander, 320). 


Ep. Mep. JoUuRN., JUNE, 1858, d. K. K. GeseELLSCHAFT bp. AERZIE 
zU WIEN, JULY AND AuGusT, 1857. 
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UNEXPLAINED DEATH FROM EXCHANGE TRANSFUSION 


Tayvor, M.B., Ca.B., Luoyp C. Grispate, M.D., AND 
ALLAN G. STEWART, PH.D. 
EDMONTON, ALBERTA 


URING the 11 years that have 

elapsed since the introduction of 
exchange transfusion for the treat- 
ment of hemolytic disease of the new- 
born, attention has been periodically 
focused on the fact that this pro- 
cedure is not without its dangers and 
may occasionally be associated with 
unexpected fatality. Allen and Dia- 
mond' have recently pointed out that, 
with few exceptions, it has been im- 
possible to explain the deaths that 
arise during or shortly after exchange 
transfusion. Walker and Mollison* 
have listed the causes of death oceur- 
ring in association with hemolytic dis- 
ease of the newborn in England and 
Wales during the years 1953 and 
1955. In 88 (16 per cent) of 550 
deaths, the fatality arose during or 
within 4 hours of exchange trans- 
fusion. The immediate cause of death 
was not apparent in these cases but, 
from the clinical information avail- 
able, it seemed that death should not 
otherwise have taken place at that 
time. 

The following case reports are pre- 
sented in the belief that they repre- 
sent a sequence of events which must 
occur in a certain but at present un- 
known proportion of sudden deaths 
arising during exchange transfusion. 


From the Department of Paediatrics, Uni- 
versity of Alberta and University of Alberta 
Hospital, Edmonton, Alberta. 
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CASE REPORTS 


Case 1.—Cardiac Arrest During Ex- 
change Transfusion.— 

This female infant was delivered by 
cesarean section on the tenth of Sep- 
tember, 1957. Cesarean section was 
performed at 35 weeks’ gestation be- 
cause of a rise in maternal D antibody 
titer to %4e, and because of the death 
of the 3 preceding siblings from he- 
molytie disease. The infant weighed 
2,220 Gm. She eried spontaneously 
and on examination appeared normal 
except for yellow staining of the ver- 
nix and the umbilical cord. The spleen 
was not palpable. The cord blood 
serum bilirubin was 6.4 mg. per cent, 
hemoglobin 9.5 Gm. per cent, hemato- 
erit 26 per cent, and reticulocyte count 
14.4 per cent. The direct Coombs’ test 
was positive. 

The first exchange transfusion was 
carried out within one hour of deliv- 
ery. Using a 10 e.c. syringe, 415 e¢.e. 
of blood were withdrawn and 384 c.c. 
of packed cells injected. Throughout 
the 1-hour procedure the infant’s eon- 
dition remained satisfactory. Follow- 
ing the exchange, the serum bilirubin 
was 2.5 mg. per cent, the hemoglobin 
13.4 Gm. per cent, and the hematocrit 
35 per cent. 

At the age of 7 hours, the serum 
bilirubin had risen to 9.0 mg. per cent 
and a second exchange transfusion 
was given. Using the same technique 
as before, 310 e.c. of blood were with- 
drawn and 290 e¢.e. injected in less 
than 1 hour. The infant’s condition 
remained satisfactory throughout and 
periodic electrocardiographic (ECG) 
tracings taken with a direct writing 


* 
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Sanborn eleetrocardiograph revealed 
no abnormalities in the standard leads. 
A few minutes after the exchange had 
been completed the infant developed 
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At the age of 22 hours, the serum 
bilirubin was 13.6 mg. per cent, the 
hemoglobin 8.3 Gm. per cent, and the 
hematocrit 21 per cent. <A third ex- 


+ 


Fig. 1.—Case 1. Lead TI. 
30 


Time from start of exchange—17 min.; volume of blood injected— 
c.c.; normal nodal rhythm, rate—135 per minute. 


Fig. 2.—Case 1. Lead I. Time from start of exchange—28 min.: volume of blood injected—70 
c.c.; slow nodal rhythm, rate—53 per minute. 


$3334 


Fig. 3.—Case 1. Lead I. Time from start to exchange—30% min. 


Ventricular fibrillation 


poss 


Fig. 4.—Case 1. Lead I. Time from start of exchange—32 min. 


a generalized convulsion which re- 
sponded to intramuscular injection of 
2 ec. ealeium glucoheptonate. Dur- 


ing the next few hours, a few pete- 
chial hemorrhages developed on the 
skin of the face and trunk. 


Cardiac arrest. 


change was attempted using 7-day-old 
blood which had been packed by re- 
moval of supernatant plasma a few 
hours before the exchange. After 80 
e.c. of blood had been withdrawn and 
70 e.e. injected, an ECG tracing taken 
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28 minutes after the commencement 
of the exchange showed evidence of 
slow nodal rhythm. (Figs. 1, 2, 3, 
and 4.) During the next 4 minutes, 
the eardiae slowing progressed to ven- 
tricular fibrillation and complete car- 
diae arrest. At the time of detection 
of the eardiae slowing the infant’s 
condition appeared satisfactory. There 
were no signs of respiratory distress, 
cyanosis, or pulmonary adventitious 
sounds. Clinieal signs of collapse 
were only apparent when the ECG 
tracing showed evidence of ventricu- 
lar fibrillation. The cardiae arrhyth- 
mia was uninfluenced by disecontinu- 
ing the exchange and immediate in- 


jection of 2 ¢.c. calcium glucohepto- 
nate into the umbilical vein. The 


heart remained in asystole for a pe- 
riod of 5 minutes, but responded to 
intraeardiae injection of Adrenalin, 
and artificial respiration with tracheal 
intubation and intermittent positive 
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sis which showed no response to intra- 
venous injection of 4% M lactate solu- 
tion or sodium bicarbonate solution. 

Death occurred at the age of 38 
hours. 


Biochemical estimations on donor 
blood for the third exchange 


Plasma potassium = >20 mEq./L. 
(Colorimeter standardized to 20 
mEq./L.) 


CO, combining power = 7.7 mEq./L. 


pH 
Biochemical estimations on infant’s 
blood 


Before third exchange transfusion 


Potassium = 43 mEq./L. 
At time of eardiae arrest 
Potassium = 12.0 mEq./L. 


At time of eardiae arrest 
Caleium 3.5 mEq./L. 
At time of cardiac arrest 

CO, combining 


pressure oxygen. power = 12.2 mEq./L. 
Fig. ».—Case 2. Lead L. Time from start of exchange—27 min.; volume of blood injected— 
ceo: normal nodal rhythm, rate—156 per minute. 
| 
BE 
» 
Fig. 6.—Case 2. Lead I. Time from start of exchange—27 min.; volume of blood injected— 


185 c.c.; slow 


For the remaining 14 hours of her 
life the infant remained in a preecari- 
ous condition. She was nursed in a 
high coneentration of oxygen, but her 
respiratory rate became irregular with 
intermittent periods of apnea and 
eyanosis. Her serum biochemistry 
showed evidence of a persistent acido- 


nodal rhythm, rate—80 per minute. 


.lutopsy.—This was performed 12 
hours after death. There was a slight 
icteric tinge to the skin as well as sub- 
conjunctival hemorrhages and _pete- 
chiae over the trunk. Petechial hemor- 


rhages were also seen subpleurally in 
the region of the trachea and lungs, in 
the heart, kidneys, and _ liver. 


The 


TAYLOR ET AL.: 


lungs were hemorrhagic in appearance 
in the lower portion and fleshy in con- 
sistence. Microscopie examination re- 
vealed areas of extramedullary hema- 
topoiesis, which were marked in the 
liver but also present in the kidney. 
Hemorrhages were present within the 
lung, kidney, thymus, and adrenal. 
The lungs showed moderate atelectasis. 
Sections of the heart showed no re- 
markable histopathological change. 
The eauses of death were finally 
designated, according to their pre- 
sumed degree of importance, as fol- 
lows: (1) post-transfusion electrolyte 
imbalanee; (2) hemolytie disease of 
the newborn; (3) prematurity; (4) hy- 
poxia; and (5) pulmonary atelectasis. 


Case 2.—Cardiac Arrhythmia Dur- 
ing Exchange Transfusion.— 

Experience with electrocardiography 
in 50 exchange transfusions performed 
on 36 infants has revealed one other 
example of gross ecardiae arrhythmia. 
This infant weighed 2,160 Gm. and 
was of 35 weeks’ gestation. The cord 
blood hemoglobin was 7.0 Gm. per cent 
and the bilirubin 6.82 mg. per cent. 
He received an exchange transfusion 
at the age of 1 hour, using 5-day-old 
partially packed blood. After injee- 
tion of 185 ec. of blood in 15 ee. 
aliquots, the heart rate was suddenly 
slowed although the infant’s general 
condition remained satisfactory. The 
ECG showed marked sinus bradyeardia 
and occasional ectopic beats (Figs. 5 
and 6). The arrhythmia was uninflu- 
enced by injection of 1.5 ¢.c. ealeium 
gluconate (10 per cent solution) and 
persisted until the end of a cautiously 
executed exchange of 450 e.c. of blood. 
The bradyeardia alternated with peri- 
ods of normal ECG configuration. 
ECG tracings taken on the first, see- 
ond, third, and seventh days after the 
exchange transfusion were not remark- 
able and the infant’s subsequent prog- 
ress was uneventful. 


Biochemical estimations on donor 


blood 


Potassium = 9.7 mEq./L. 
Caleium = 5.2 mEq./L. 
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Biochemical estimations on infant's 
blood 

Before exchange transfusion 

Potassium = 6.9 mEq./L. 

Caleium == 5.0 mEq./L. 
Mid-transfusion 
Potassium = 
= 
Post-transfusion 
Potassium = 7.6 mEq./L. 
Caleium == 8.6 mEq./L. 


The high figures for caleium in the 
mid- and post-transfusion samples 
eould be due to contamination from 
immediately preceding injections of 
ealeium gluconate solution. 


5.1 
6.6 


mEq./L. 
mEq./L. 


DISCUSSION 

Two examples of 2:1 auriculoven- 
trieular heart block detected by elee- 
trocardiographie examination during 
exchange transfusion have been re- 
ported by Joos, Yu, and Miller® (Ta- 
ble I). One infant, transfused with 
donor blood containing a plasma po- 
tassium of 8.0 mEq./L., developed 
parasystoles and 2:1 block intermit- 
tenly during the fourth and fifth 100 
c.c. of the exchange. The arrhythmia 
was uninfluenced by caleium adminis- 
tration and the infant’s serum potas- 
sium did not rise above 5.40 mEq./L. 
The second infant, a premature weigh- 
ing 1,190 Gm., was transfused with 
donor blood containing a plasma potas- 
sium of 18.6 mEq./L. Arrhythmia 
consisting of 2:1 heart block developed 
during administration of the second 
50 ee. of exehange, persisted for 4 
minutes, and then reverted to normal 
rhythm following the intravenous in- 
jection of 0.1 Gm. of caleium gluconate. 
The serum potassium just before the 
onset of the 2:1 bloek was 9.12 
mEq./L. This baby died within 24 
hours of the exchange transfusion. 
Autopsy revealed the findings of pre- 
maturity, severe hemolytic disease of 
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the newborn, and kernicterus. The 
heart was not abnormal. 

Examples of ecardiae arrest during 
exchange transfusion have been re- 
ported by Walker and Neligan (1 
ease).* Pew (1 ease),> and Bolande, 
Traisman, and Philipsborn (4 eases) .® 
These cases are summarized in Table I. 
Campbell’ in a study of potassium 
levels in exchange transfusion has re- 
ferred to 7 deaths in association with 
the transfusion. In 4 of these cases 
the infant’s maximum potassium level 
ranged between 6.13 and 10.23 mEq./L. 


THE JOURNAL OF PEDIATRICS 


manifested itself with clinical signs of 
pulmonary or eardiae distress, which 
have ineluded rapid respiratory rate, 
pulmonary crepitations, gag- 
ging, and production of frothy mucus. 
In contrast to this, the clinical state of 
the infants, referred to in Table I, was 
such that no anxiety was felt regard- 
ing their condition until the sudden 
onset of the eardiae manifestations. 
It is most likely that these infants 
suffered from a complication of ex- 
change transfusion other than that of 
congestive heart failure. 


TABLE I. A COMPARISON OF BIRTH WEIGHT, VOLUME OF BLOOD TRANSFUSED, AND BLoop 
CHEMISTRY IN REPORTED CASES SHOWING CARDIAC ARRHYTHMIA OR ARREST 
DURING EXCHANGE TRANSFUSION 
VOL. OF BLOOD 
INJECTED BE- 
PORE CARDIAC INFANT BLOOD AT TIME | CALCIUM 
ARREST OR DONOR | OF CARDIAC ARREST OR| gtyen 
WT. OF ONSET OF BLOop |__ END OF EXCHANGE | DURING 
BABY ARRHYTHMIA | POTASSIUM |POTASSIUM| CALCIUM | EX- 
AUTHOR (GM. (c.c.) (MEQ./L.) |(MEQ./L.)  (MEQ./L.) | CHANGE 
With Electrocardiography 
Case 1 2,230 60 >20.0 12.0 3.5 Yes 
Case 2 160 185 9.7 7.6 8.6 Yes 
Joos, Yu, and Miller® 400 — 4.63 Yes 
Joos, Yu, and Miller® 1,190 75 18.6 9.12 3.2 Yes 
Without Electrocardiography 
Walker and Neligant 2,400 230 16.52 14.58 No 
Pews 350 ~~ 4.5 2.85 Yes 
Bolande et al. - 9.55 5.16 Yes 
Bolande® 2° 70 5.30 — Yes 
Bolande® 1.10 6.55 — Yes 
Rolande® 20.50 7.75 Ves 


Table I shows an analysis of 10 in- 
fants who shared in common the elee- 
trocardiographie features of sudden 
onset of arrhythmia, 2:1 heart block, 
or the clinieal features of sudden ear- 
diae arrest. In so far as it ean be 
ascertained from reading the reports 
of these eases, it seemed unlikely that 
any of them suffered from the type of 
congestive heart failure described by 
Walker and Neligan,' and Allen and 
Diamond.’ Congestive heart failure in 
hemolvtie disease of the newborn ean 
be an insidious process but has usually 


| 
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There was no definite evidence other 
than the clinical features and the elec- 
troeardiographie findings that the 
mechanism of the cardiae arrhythmia 
was the same in all 10 eases. Case 1 
which showed a sudden progression 
from a state of slow nodal rhythm, 
without associated clinical features, to 
complete cardiae arrest in a period of 
4 minutes suggested that there was a 
possible interrelationship in this group 
of eases. It seemed likely that in this 
ease there was some biochemical de- 
or other factor which, 


rangement 
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acting over a short period of time, se- 
verely embarrassed the heart action. 
Hyperpotassemia was not considered 
to be a likely cause. Serum potassium 
levels up to 7.8 mEq./L. have not been 
considered unusual (MeCance and 
Young’) during the normal newborn 
period. Sudden cardiae arrest oc- 
eurred with a potassium level as low 
as 4.5 mEq./L. in the infant reported 
by Pew.’ In addition, Bolande® has re- 
ported 1 infant with a serum potas- 
sium of 17 mEq./L. who did not de- 
velop cardiae arrest during exchange 
and who survived the exchange trans- 
fusion for a period of 17 hours. A 
comparison of the potassium in the 
donor blood and the potassium in the 
infant’s ecireulation in Table I sug- 
gested that most infants could handle 
comparatively large loads of infused 
potassium. This confirmed the obser- 
vations of Campbell’ and of Bolande.* 

The possibility of ecardiae arrest 
from hyperpotassemia also appeared 
unlikely from the experimental work 
of Baker and his co-workers.’ They 
have reported the use of potassium 
citrate in the arrest of the perfused 
isolated hearts obtained from 4 still- 
born fetuses of 16 te 20 weeks’ gesta- 
tion. A concentration of potassium 
citrate equivalent to 14.8 mEq./L. 
(ealeulated as tripotassium citrate) 
had to be directed as a continuous 
infusion into the coronary circulation 
to produce eardiae arrest. The vol- 
ume of the potassium citrate solution 
required to produce this effect was 
not specified. Effler and his co-work- 
ers’? have reported the use of potas- 
sium citrate solutions equivalent in 
strength to 230.0 mEq./L. (ealeulated 
as tripotassium citrate) and 6-20 c.e. 
volume to produce cardiae arrest in 
children undergoing cardiac surgery. 
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In both reports the potassium solu- 
tions were directed into the coronary 
arteries and there was no opportunity 
for dilution to oceur from mixture 
with venous blood. They have not, 
however, reported on the efficacy of 
weaker solutions of potassium. In 
exchange transfusion, the donor blood 
has ample opportunity to become di- 
luted with the infant’s venous blood 
before being directed to the coronary 
cireulation. 

Hypoecaleemia was also considered 
as a cause of cardiac arrest. In 9 out 
of the 10 eases, ealeium was given as 
a prophylactic measure during the ex- 
change transfusion. In 2 eases of 
heart block and one of cardiac arrest, 
there was no response to immediate 
administration of calcium. It ap- 
peared unlikely, therefore, that cal- 
cium deficiency per se was the cause 
of the eardiae phenomena. 

Pew* drew attention to the fact that 
his ease of cardiae arrest followed 
shortly after the introduction of a 
bottle of cool blood into the exchange 
transfusion and that the heart felt 
cold when it was massaged. In Case 
1 no attempt was made to warm the 
blood other than allowing it to stand 
at room temperature for about 10 to 
15 minutes. Information with regard 
to warming of the blood is not avail- 
able on the other cases. Hoff and 
Stansfield" and Deterling and his co- 
workers” have provided experimental 
evidence in the dog that ventricular 
fibrillation could develop when the 

‘body temperature was reduced below 
73° F. or the local ventricular tem- 
perature below 50° F. 

One factor which has not been 
given much consideration in previous 
reports is the effect that the acid-ci- 
trate dextrose anticoagulant mixture 
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has on reducing the pH and CO, com- 
bining power of donor blood. On 
samples of donor blood tested at this 
hospital, the average pH was 6.2 and 
this level varied little with the dura- 
tion of storage. In Case 1, severe and 
irreversible acidosis was an outstand- 
ing feature following the third replace- 
ment transfusion. Deterling’? demon- 
strated that the ventricular fibrillation 
induced in dogs by hypothermia did 
not develop when the blood was main- 
tained in a state of alkalosis by hyper- 
ventilation. 

At the present time it is not possible 
to state that any one specific factor or 
combinations of factors is responsible 
for the oceurrence of cardiac arrest in 
infants undergoing exchange transfu- 
sion. According to cireumstanees sev- 
eral or all of the following factors may 
be present: hyperpotassemia, hypo- 
caleemia, cooling of the heart, acidosis, 
prematurity, and the disease process 
of hemolytie disease. There may be 
other factors at present unsuspected. 
The combined use of electrocardiog- 
raphy and adequate biochemical study 
is one way of further elucidating the 
problems involved and, at the same 
time, ensuring maximum safety for the 
infant. 


SUMMARY 


Attention is drawn to the fact that 
sudden and unexpected death may oe- 
eur during or shortly after exchange 
transfusion for hemolytie disease of 
the newborn. 

One case is reported of bradyeardia, 
ventricular fibrillation, and eardiae ar- 
rest after 70 ¢.c. of blood had been 
exchanged. A second ease is reported 
of bradyeardia and arrhythmia devel- 
oping after an exchange of 185 c.ec. of 


blood. 


These cases are compared with 5 
other case reports in which there is a 
similarity of clinical or electrocardio- 
graphie findings. It is not possible 
from the data available to determine 
a common etiological factor for the 
sudden alteration in eardiae function. 

It is suggested that possible factors 
which might be operating singly, or in 
combination, are hyperpotassemia, hy- 
poealeemia, hypothermia, acidosis, pre- 
maturity, and the disease processes of 
hemolytie disease. 
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STUDIES ON FETAL LIVER FUNCTIONS IN HOMO- AND 
HETEROSPECIFIC PREGNANCIES WITH SPECIAL REFERENCE TO 
THE ICTERUS PRAECOX OF THE NEWBORN 


I. Havsrecut, M.D., Peran Tiqua, M. Brzoza, M.Sc., anp 
M. Lanav, M.Sc., Tet Aviv, 


ONTRARY to the great attention 
+ given during the last fifteen years 
to the pathogenetic role of the Rh 
factor in causing hemolytie disease of 
the newborn, relatively little attention 
has been paid to the A and B blood 
groups as a cause of this disease. This, 
despite the fact that not later than 
five years after the discovery of the 
ABO blood groups by Landsteiner, 
Dienst' first drew attention to the 
eventual damage that the ABO blood 
group incompatibility may cause to the 
mothers bearing children with blood 
groups incompatible with their own 
blood groups. 

In 1923, Ottenberg? re-emphasized 
Dienst’s conception, and two years 
later the definition of homo. and 
heterospecifie pregnancies was coined 
by Hirszfeld and Zborovski, who again 
emphasized the damaging results of 
the antigen-antibody reaction in 
mothers and fetuses in heterospecific 
pregnancies. 

The conception of these investigators 
has not been substantiated by subse- 
quent investigations. It was not until 
1945 that Polayes* first drew attention 
to the role of ABO blood group in- 
compatibility in causing erythroblas- 


tosis fetalis in the newborn. Almost 


From the Department of Obstetrics and 
Gynecology, Hasharon Hospital, Petah Tiqua, 
Israel, and the Central Laboratories of the 


Kupat Holim, Tel Aviv, Israel. 


simultaneously we deseribed (1944) 
the new elinieal form of the hemolytic 
disease of the newborn, for which we 
proposed the name of ‘‘icterus prae- 
eox’’ and which has sinee been ac- 
cepted by most authors. 

In our previous communications,*° 
we deseribed in detail the clinical 
aspeets of this mild variant of the 
hemolytie disease of the newborn 
which is mainly, but not exelusively, 
due to the ABO blood group ineom- 
patibility between mother and fetus. 

During the past fifteen years we 
have been able to observe 190 cases of 
icterus praecox which appeared with 
a frequeney of approximately 1 case 
in 120 to 130 deliveries. 

Several conceptions have since been 
advanced by different authors to ex- 
plain the striking difference in the 
gravity of the hemolytie disease of the 
newborn caused by the incompatibility 
of the Rh and ABO faetors. These 
differences are the more surprising in 
that they are in contrast to expecta- 
tions of what should really happen. 

It is generally understood that the 
ABO and Rh systems are entirely in- 
dependent of each other. It is further- 
more evident tliat from the immuno- 
logical point of view the former system 
is much more complete than the latter. 
Consequently we should expect to see 
more frequently severe reactions in 
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ABO blood group incompatibilities 
than in eases of inecompatibilities of the 
Rh factor. Not only has the ABO 
system naturally oeeurring antibodies 
which are lacking in the Rh system 
but, in addition, hemolysins and 
opsonins are always found in the blood 
of the mothers of newborn infants with 
hemolytic diseases caused by hetero- 
specific pregnancies, whereas they are 
rarely, if at all, found in the maternal 
blood in Rh incompatibility. 

The problem is further complicated 
by the presence of two variants of the 
A and B agglutinogens in the tissues 
and body fluids in seeretors and of at 
least one, water-soluble variant in non- 
secretors among the newborn infants, 
whereas the existence of a similar Rh 
substance in the tissues of the infants 
is denied by most investigators.’~° 

In addition, changes in the osmotic 
fragility seem to be a characteristic 
feature of the fetal erythroeytes in 
heterospecifie pregnancies, and micro- 
spherocytosis has been found exelu- 
sively in the syndrome of hemolytic 
diseases of the newborn eaused by 
ABO blood group ineompatibility. 

In our first communication on ieterus 
praecox we advanced the hypothesis 
explaining the mildness of the hemo- 
lvtie disease of the newborn in hetero- 
specifie pregnancies by the presence of 
the A and B antigens in the tissues 
and body fluids of the newborn infant, 
especially in the seeretor group, which 
neutralize the maternal alpha and beta 
immune antibodies cireulating in the 
fetal blood. Plausible as this hypoth- 
seemed to us and to other 
authors, it has not been substantiated 
up to the present moment. Some in- 
vestigators, on the other hand, have 
attributed damaging effects to the 
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antigen-antibody reaction in the fetal 
tissues in eases of isoimmunization 
eaused by heterospecifie pregnancies. 

The purpose of our present study 
was to investigate the liver functions 
of the newborns in homo- and hetero- 
specific pregnancies with or without 
isoimmunization of the mothers by an 
ABO blood group incompatibility and 
to assess the degree of impairment of 
these functions resulting from an 
eventual antigen-antibody reaction in 
the fetal liver. 


MATERIAL AND METHODS 


Specimens of the cord blood of 120 
newborn infants were examined and 
they were divided into the three fol- 
lowing groups: Group J, 60 infants of 
homospecifie pregnancies; Group 11, 
40 infants with blood groups inecom- 
patible with those of their mothers but 
without isoimmunization of the moth- 
ers against the ABO blood groups of 
the infants; Group I11, 20 infants with 
icterus praecox due to the isoimmuni- 
zation of the mothers against the ABO 
blood groups of their children. 

A. The total protein concentration 
was determined in the serum of the 
cord blood by the biuretie method with 
the Kingsley modification for the sep- 
aration of the albumin from the glob- 
ulin, and an analysis of the different 
protein fractions was made by the 
paper electrophoretic method. 

B. The total bilirubin concentration 
as well as the direct and indirect van 
den Bergh reaction was determined in 
the cord blood of all the newborn in- 
fants. 

C and D. In addition, the total 
cholesterol and a battery of the follow- 
ing tests, generally considered as being 
related to the liver functions, have 
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been determined in the cord blood se- 
rum: (1) The Weltman coagulation 
band; (2) the cephalin-cholesterol 
flocculation test; (3) the thymol tur- 
bidity and flocculation tests; and (4) 
the Lugol test. 


RESULTS 


A. Proteins.— 


1. Total proteins: As shown in 
Table I, the mean value of the total 
protein coneentration was found to be 


FETAL LIVER FUNCTIONS 703 


62.8, 3.8, 7.4, 8.4, and 17.5 Gm. per 
eent for the albumin, alpha 1, alpha 2, 
beta, and gamma globulin fractions, 
respectively. This electrophoretic pat- 
tern of the cord blood serum proteins 
is very similar to the proteinogram of 
the normal adult but contrasts some- 
what with the eleetrophoretie pattern 
of pregnant women at term. This pat- 
tern of the maternal blood serum pro- 
teins is characterized by a relatively 
high concentration of the alpha 2, beta, 


TABLE I. MEAN VALUES oF ToTaAL PROTEIN, ALBUMIN, AND GLOBULIN CONCENTRATIONS IN 
THE Corp BLoop In Homo- AND HETEROSPECIFIC PREGNANCIES WITH AND WITHOUT 
ISOIMMUNIZATION OF THE MOTHER 


(aM. %) 


| TOTAL PROTEINS | ALBUMINS GLOBULINS ALBUMIN / 
(GM. %) (GM. %) _| GLOBULIN 


GROUP | AVERAGE | RANGES | AVERAGE| RANGES | AVERAGE | RANGES | RATIO 


I. Homospecifie 


pregnancies 5.99 (5.10-6.80) 3.97 


II. Heterospe- 
cific preg- 
nancics with- 
out isoim- 


munization 5.80 (5.1-6.7) 3.82 


IIT. Heterospe- 
cific preg- 
nancies with 
isoimmuni- 
zation; 
icterus prae- 


cox 5.56 : ¢ 4.9-6.6) 3.62 


(3.0-4.50 ) 2.02 (1.7-2.50) 1.97 


(3.1-4.4) 1.98 (1.4-2.6) 1.92 


(3.1-4.3) 1.94 (1.6-2.5) 1.86 


significantly lower in the blood sera 
of the newborn infants in heteropecific 
than in homospecifie pregnancies and 
much lower in the blood of newborn 
infants with icterus praecox. These 
mean values were 5.99, 5.80, and 5.66 
ym. per cent in the three groups, re- 
spectively. 

2. Electrophoretic pattern: The 
electrophoretic pattern of the cord 
blood serum proteins, on the other 
hand, showed no significant differences 
in the distribution of the protein frae- 
tions in the three different groups of 
newborn infants. The mean values of 
the protein fractions in the cord biood 
sera, expressed in percentage, were: 


and gamma globulins and by a low 
concentration of the albumin fraction. 
(Table II.) The inereased concentra- 
tion of the alpha 2 and beta globulins 
may be explained by the inerease of 
cholesterol and lipoproteins in the 
blood of pregnant women contrasting 
with the low concentration of choles- 
terol, lipids, and lipoproteins char- 
acteristic in the fetal blood. 

B. Cholesterol (Table III)—The 
mean values of the cholesterol conecen- 
tration in the cord blood were 82.5, 
73.5, and 85.5 mg. per cent for the 
three groups of newborn infants, 
respectively. The lower mean value of 
the cholesterol concentration in the 


3 


704 THE JOURNAL OF PEDIATRICS 


ELECTROPHORETIC PATTERNS OF THE SERUM PROTEINS IN THE CorD BLOOD AND IN 


TABLE IT. 
THE VENOUS BLOOD OF THE MOTHERS (IN PERCENTAGE) 


GLOBULINS 


ALBUMINS ALPHA | ALPHA 2 BETA GAMMA 

Newborn infants Average 62.8 3.8 7.4 8.4 17.5 
Ranges 52-73 1-6 5-11 6-13 10-21.5 

Mothers Average 46.7 5.5 12.2 13.8 21.8 
Ranges 39-55 5-8 10-15 12-18 15-29 


Taste IIT, Mean Vatues or Tora, CHOLESTEROL, ToTaAL BILIRUBIN, AND DIRECT VAN DEN 
Berou ReAcTION In CorpD BLoop IN Homo- AND HETEROSPECIFIC PREGNANCIES 
— DIRECT VAN DEN 


TOTAL CHOLESTEROL TOTAL BILIRUBIN BERGH REACTION 


GROUP (MG. PER CENT) (MG. PER CENT) | (PERCENTAGE ) 
1. Homospecifie pregnancies 
Average 82.5 1.23 60 
Ranges 65-128 0.3-3.8 
Heterospecific pregnancies 
Average 73.5 1.25 61 
Ranges 60-105 0.3-2.1 
leterus praecox 
Average 85.5 3.35 80 
Ranges 55-113 0.9-7.5 


due to isoimmunization of the mother, 
on the other hand, was characterized 
by a very high bilirubin concentration 
in the cord blood. On the average, 
this coneentration almost three 
times as high as the mean value in the 
The bilirubin econ- 


cord blood in heterospecifie pregnan- 
cies (see Group IL) does not seem to 
be significant enough and is, further- 
more, in contrast with the mean value 
of the third group of newborn infants was 


(heterospecifie pregnancies with isoim- 


munization of the mothers) which was 
similar to the mean value of the first 
group, to permit us to draw any con- 
clusion. 

(. Bilirubin. 

|. Total bilirubin: The total biliru- 
hin coneentration was inereased in the 
cord blood of almost all the newborn 
comparison with normal 
The mean 


infants in 
values in healthy adults. 
values of the bilirubin concentration 
were 1.23, 1.25, and 3.35 mg. per cent 
in the cord blood of the three groups 
of newborn infants, respectively. No 
difference in the bilirubin econcentra- 
tions was therefore found between the 
homospecifie and the heterospecifie 
group without isoimmunization of the 
mother. The group of icterus praecox 


two other groups. 
centration in the cord blood ean there- 
fore serve to predict, or at least to 
raise suspicion of, the appearance of 
ieterus praecox in the newborn. 

2. The direct van den Bergh reac- 
tion: This reaction was positive in 60, 
61, and 80 per cent of the cord blood 
sera in the three groups, respectively, 
the mean values of the direet bilirubin 
concentration being 0.52, 0.46, and 
0.92 mg. per cent for the three respec- 
tive groups. 
and 


D. Coagulation, Turbidity, 


Flocculation Tests (Table IV).— 

1. The Weltman coagulation band 
showed a slight shift to the right in 
the blood of all the newborn infants, 
covering 7 to 8 tubes irrespective of 
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TABLE IV, COAGULATION FLOCCULATION AND TURBIDITY TESTS IX Corp BLOop IN HoMmo- AND 
HETEROSPECIFIC PREGNANCIES 
| WELTMAN COAGULA- CEPHALIN TEST | 
TION BAND | POSITIVE REACTIONS | THYMOL TURBIDITY | 
GROUP | (NUMBER OF TUBES) | (PER CENT) | (UNITS ) LUGOL TEST 
T 7-8 0.73 Neg. 
II 7-8 0.64 Neg. 
II! 7-8 1.50 Neg. 


the group to which they belonged, with 
the exception of two eases of icterus 
praecox in whieh the coagulation band 
showed an to the left 
covering no more than | to 2 tubes. 

2. The cephalin-cholesterol floccula- 
tion test gave positive results in 50 
per cent of the cord bloods of the 
homospecifie group of pregnancies, in 
65 per cent in the heterospecifie group 
without isoimmunization of the moth- 
ers, and in 80 per cent of the group of 
newborn infants with ieterus praecox. 


extreme shift 


« 


3. The thymol turbidity test showed 
remarkably low values in the cord 
blood of all the newborn infants, but 
the mean value was definitely higher in 
the cord blood of those with icterus 
praecox. The mean values were 0.75, 
0.65, and 1.50 units for the three 
groups, respectively. 

The thymol flocculation test 
negative in the cord blood of all the 
newborn infants. 

4. The Lugol test was negative in the 
blood sera of all the newborn infants 
with very few exceptions, irrespective 
of the group to which they belonged. 


was 


DISCUSSION 


None of the explanations so far giv- 
en by different authors to elucidate 
the mildness of the hemolytie disease 
of the newborn caused by the ABO 
blood group ineompatibility, eontrast- 
ing with the severity of the same 
disease due to the Rh incompatibility, 
has proved to be satisfactory. 


Neutralization of the maternal alpha 
and beta immune antibodies cireulating 
in the fetal blood after having passed 
through the placental barrier, by the 
A and B antigens of the tissues and 
body fluids of the fetus, is still the 


most plausible conception hitherto 
brought forward. 
Yannet and Lieberman’ indeed 


found a significantly greater incidence 
of ABO blood group ineompatibilities 
between children with mental deficien- 
cies which could not be explained as 
postinfeectious or posttraumatie, and 
their mothers, than between normal 
mothers and ehildren. According to 
these authors, the mental deficiencies 
of these children may, partly at least, 
be explained by damage in the brain 
tissues caused by an antigen-antibody 
reaction. 

Johnstone™ found higher values of 
bilirubin coneentration in the cord 
blood of heterospecifie than in those 
of homospecifie pregnancies. He too 
believes that an antigen-antibody reac- 
tion in the liver cells is the eause of 
the raised bilirubin concentration in 
the cord blood of heterospecifie preg- 
naneies, 

The meaning of these observations 
seems to us to be that even the natu- 
‘ally oceurring alpha and beta anti- 
bodies may have eytotoxie qualities, 
and it may be assumed that the im- 
mune antibodies of the ABO system 
possess these qualities to a much 
greater degree. Consequently, the 
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passage of these antibodies from the 
maternal to the fetal blood and their 
junction with the A and B antigens in 
the fetal tissues may have injurious 
effects on the respective organs. 

Our findings corroborate to a certain 
degree the above-mentioned observa- 
tions. 

We did not find a more pronounced 
total bilirubin concentration in the 
eord blood in heterospecifie pregnan- 
cies without isoimmunization of the 
than in the homospecific 
group. The percentage of the direct 
van den Bergh reaction was likewise 
identical in both groups of newborn 
infants. On the other hand, we found 
lower total protein concentrations and 
a higher percentage of positive cepha- 
lin reactions in the hetero- than in the 
homospecifie group. 


mothers, 


An eventual moderate degree of 
damage of the fetal liver tissues super- 
imposed on the ‘‘physiological’’ 
immaturity of the fetal liver therefore 
cannot be excluded entirely in hetero- 
specifie pregnancies in general and in 
eases of isoimmunization of the moth- 
ers in particular. 

The impairment of the fetal liver 
functions was especially evident in 
the newborn infants with ieterus 
praecox. In the cord blood of these 
infants we found particularly low 
total protein concentrations, high bili- 
rubin values, a very high percentage of 
positive van den Bergh reactions, and 
a much higher pereentage of positive 
eephalin floeculation tests than in the 
cord blood of the other groups of new- 
born infants. In addition, we found, 
in two eases of icterus praecox, a shift 
to the extreme left of the Weltman 
eoagluation band which is certainly 
not without significance. 
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At the present stage of our investi- 
gations no more can be said than that 
the impaired liver functions of the 
newborn infant probably play a much 
greater role in the pathogenesis of the 
hemolytie disease of the newborn than 
hitherto admitted. Whether the con- 
spicuous impairment of the fetal liver 
funetions in heterospecifie pregnancies 
is the direct result of an antigen-anti- 
body reaction in the fetal liver remains 
to be elucidated by further investiga- 
tions. 


SUMMARY 


The liver functions of 120 newborn 
infants were determined by examina- 
tion of the blood chemistry of their 
cord blood. 

The influence of the heterospecific 
pregnancies on the liver functions of 
the infants was examined by compar- 
ing the blood chemistry of the cord 
blood in homo- and _heterospecifie 
pregnancies. 

The mean values of the total protein 
concentrations were found to be lower 
in the cord bloods of the hetero- than 
in those of the homospecifie group. It 
was especially low in eases of icterus 
praecox due to isoimmunization of the 
mother. 

A high total bilirubin concentration 
and a high percentage of direct biliru- 
bin reactions (80 per cent) were found 
in the cord blood of newborn infants 
with ieterus praecox, but no difference 
between the degree of the ‘‘ physiolog- 
ical’’ hyperbilirubinemia of the cord 
blood of homo- and _heterospecific 


pregnancies could be found. 

The cephalin floceulation test gave 
more frequently positive results in 
hetero- than in homospecifie pregnan- 
cies. 


HALBRECHT ET AL.: 


The thymol turbidity test showed 
higher values in the blood of newborn 
infants with ieterus praecox. 

It is suggested that the ABO blood 
group incompatibility between mothers 
and children may be considered as be- 
ing responsible for the impairment of 
the liver functions of the newborn in 
heterospecifie pregnancies and especial- 
ly in eases of isoimmunization of the 
mother. 

Editorial Note: Recent evidence has 
demonstrated that the excretion of 
water-insoluble indirect bilirubin in- 
volves its conversion to a direct-react- 
ing water-soluble pigment by conjuga- 
tion with glucuronic acid. The 
formation of bilirubin glucuronide in 
the liver depends upon the transfer by 
an enzyme glucuronyl transferase. 
According to this concept, the newborn 
with physiologic jaundice is handi- 
eapped by a delay in the formation of 
bilirubin glucuronyl transferase at 


FETAL LIVER FUNCTIONS 


707 


birth. The effect of this delay is most 
pronounced in erythroblastosis where 
red-cell breakdown is excessive, as a 
result of which the newborn infant is 
exposed to high plasma concentrations 
of indirect bilirubin.* 
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PSEUDOMONAS AERUGINOSA INFECTIONS: 


REPORT OF TWO 
PATIENTS WITH MENINGITIS 


ArcuipaLp L. Hoyne, M.D., Seymour Merrick, M.D., anp Toru Sakuma, M.D. 
Cuicaco, ILL. 


T IS quite generally believed that 

pseudomonas infections (Bacillus 
pyocaneus) are more frequent and of 
greater severity now than some years 
ago. The change that has taken place 
is attributed to a modification of the 
bacterial flora in the body brought 
about by the extensive use of the anti- 
* 

Pseudomonas aeruginosa infections 
have been assigned to various sources 
which include head injuries, extension 
from foeus in ear or sinus, genito- 
urinary conditions, operations for 
spinal cord tumor or laminectomy; 
also spinal anesthesia and intrathecal 
therapy. In 1947, Stanley® reported 
that, up to that time, 41 cases of pri- 
mary B. pyocyaneus meningitis had 
been published; of that number, 32 
(78 per cent) were the direct result of 
lumbar puneture. Infections of the 
umbilicus in the newborn have been 
recorded, possibly due to the organism 
being air-borne in the ward. <A con- 
taminated milk* supply has been in- 
eriminated also as being responsible for 
an epidemic in a newborn nursery 
where in 24 infants there were 9 
deaths. 

Skin lesions are common but none 
may occur. There may be only diar- 
rhea,* which is bloody, and dehydra- 
tion. But cutaneous lesions and hemor- 


From Cook County Contagious Disease 
Hospital and Chicago Medical School. 


rhagic conditions are usually described 
in the severe cases'* and, in these, 
septicemia with positive blood cultures 
may be expected. 

Beeause the vascular® system is 
likely to be attacked, numerous and 
often fatal complications follow. Ne- 
erosis may occur in any location of 
the entire gastrointestinal tract. 
Eethyma gangraenosum may be a ter- 
minal complication. 

Clement and Millard' state that 
meningitis is the commonest internal 
complication, the focus being otitis 
media, mastoiditis, or sinus infections. 
However, meningitis as a complication 
of Ps. aeruginosa infection is rarely 
reported in infants and it is extremely 
infrequent in adults. It is because of 
the latter situations that we believe 
our 2 patients are of unusual interest. 

Abdominal distention® has been re- 
garded as a characteristic finding in 
Ps. aeruginosa septicemia. Neverthe- 
less, it was not evident in Case I. In 
the other instance (Case II), the pa- 
tient’s abdomen was tense but actual 
distention was not notable. 

In both of our patients, petechiae 
were present in the skin. The child 
had more on the feet and ankles than 
in any other locality, but the man had 
petechiae more widely and evenly dis- 
tributed over the entire surface of the 
body. 


708 


HOYNE ET AL.: PSEUDOMONAS AERUGINOSA INFECTIONS 709 


Cutler and Cutler® have directed at- 
tention to a simple means of establish- 
ing a bacteriologie diagnosis in cases 
of Pseudomonas meningitis without 
awaiting a culture report. The proce- 
dure consists of exposing the spinal 
fluid to ultraviolet light. By doing 
so, ‘‘the spinal fluid even though color- 
less will show a greenish fluorescence.’’ 
By resorting to this prompt method for 
identifying the organism, appropriate 
therapy ean be instituted immediately. 

It may be noted in the ease histories 
that the child (Case I) was treated 
throughout with oxytetracycline al- 
though found to be more sensitive to 
streptomycin. The man (Case IT) did 
not respond well to oxytetracyeline; 
nor was polymyxin B effective. It was 
then disclosed by the laboratory that 
the infecting organism was more sensi- 
tive to Chloromyeetin than to poly- 
myxin B,’ although the latter is often 
regarded as the drug of choice for 
combating B. pyocyaneus infections. 
But some investigators’ * have found 
that almost immediate improvement 
may be gained by injections of 1.0 per 
cent methylene blue. 


CASE REPORTS 


Case I.—On July 31, 1957, a 15- 
month-old Negro boy was hospitalized 
at Cook County Contagious Disease 
Hospital. He was said to be in good 
health until he developed fever one 
day prior to admission. A local physi- 
cian saw him and prescribed pink tab- 
lets (sulfathiazole?). The mother 
stated she was directed to administer 
one tablet every 4 hours and did so on 
3 oceasions. Despite the medication, 
temperature elevation persisted and 
slight swelling of the face appeared. 
The following morning, the patient 
had two soft stools and one episode of 
emesis. The child was brought to the 
hospital in the early afternoon. 

On admission, the temperature was 
101° F., pulse was 120, respirations 


were 30, and blood pressure was 96/50 
mm. Hg. The patient was a well-de- 
veloped, well-nourished, male infant 
appearing acutely ill and slightly list- 
less. The head was normal. There 
was slight puffiness about both eves. 
Conjunctivae showed a few areas of 
punctate hemorrhage. Pupils and 
fundi were negative, bilaterally. Ear- 
drums were seen with minimal injee- 
tion but without drainage. <A ques- 
tionable nuchal stiffness was present. 
The heart and lungs were negative. 
Abdominal examination was unreveal- 
ing. There were seattered petechiae 
over the extremities, particularly 
prominent on both feet which were 
slightly edematous; there was, also, 
pretibial edema. Reflexes were normal. 
No Kernig or Brudzinski sign was de- 
tected. 

Lumbar puncture was performed in 
view of possible meningocoecemia with 
meningitis. Slightly turbid fluid was 
obtained. The cell count was 1,334 
per millimeter, lymphocytes 1,243, 
polymorphonuclears 91. No organisms 
were seen on gram-stained smear. Ad- 
ditional laboratory data included hemo- 
globulin, 47 per cent; red blood count, 
3,400,400; white blood count, 15,200 
with differential neutrophils 64 per 
eent, band 15 per cent, lymphocytes 
15 per cent, and monocytes 5 per cent. 
Cerebrospinal fluid showed glucose 57, 
protein 22, and chloride 107 milligram 
per cent. The Pandy reaction was 
positive. Later eulture of spinal fluid 
specimen grew out Pseudomonas aeru- 
ginosa in two tubes, in one of which 
there was also Escherichia coli. Blood 
culture revealed enterococci. Urinaly- 
sis done repeatedly was negative for 
albumin, sugar, acetone and was nega- 
tive, also, on microscopic examination. 
Blood serology for syphilis was nega- 
tive. Bacterial sensitivity studies of 
antibioties showed Pseudomonas and 
Escherichia to be sensitive to strep- 
tomycin, less so to tetraeyeline (10 to 
50 meg.) and resistant to chloramphen- 
icol (more than 50 meg.). Entero- 
eoeci had susceptibility to erythromy- 
ein, tetracyeline, chloramphenicol, and 
slight sensitivity to penicillin. 
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For approximately the first forty- 
eight hours, tetracycline, 75 mg. per 
kilogram of body weight, four times 
daily, was administered intravenously. 
This was followed by oral medication 
of similar dosage (125 mg.) every 
four hours. The clinical response to 
the regime was remarkable. The pa- 
tient became completely afebrile on 
the fourth hospital day and remained 
essentially so thereafter. Slight puf- 
finess on the face was observed as late 
as the sixth hospital day but subsided 
completely soon afterward. Other- 
wise, the patient was perfectly asymp- 
tomatie except for the existence of 
healing petechiae and few confluent 
necrotie lesions which were still evi- 
dent over the extremities and hips dur- 
ing the last week of his hospital stay. 
The parents took the patient out of 
hospital against medical advice on 
Aug. 12, 1957, which was the four- 
teenth day after the onset of his ill- 
ness. The child was symptom free at 
that time, after 12 days’ treatment. 
In aceord with a long-established eus- 
tom in this hospital, there was no intra- 
theeal therapy nor were lumbar pune- 
tures made for drainage. 


Case Il.—History—A 29-year-old 
white man was admitted to a medical 
ward of Cook County Hospital on Oct. 
14, 1953. He was disoriented so that a 
completely coherent statement was not 
obtainable. However, the patient was 
able to relate that he had a sore throat, 
had been coughing for a week, and 
that during the past two days had ex- 
perienced severe headaches and _ re- 
peated attacks of vomiting. It was 
also ascertained that he had _ been 
drinking to exeess during the past 
eleven years and he claimed to have 
had a similar illness in 1943 after 
drinking ‘* White Lightning.’’ 


Physical examination revealed a 
well-developed white man of fair nour- 
ishment who was confused and somno- 
lent. There was a diffuse macular 
rash, pink in color, which involved the 
surfaces of the entire trunk and ex- 
tremities. The pulse was 94, tempera- 
ture was 101° F., reetally, and blood 
pressure was 110/84 mm. Hg. The 


THE JOURNAL OF PEDIATRICS 


pupils were equal and reacted to light 
and accommodation. The conjuncti- 
vae were moderately injected. The 
fundi could not be visualized ade- 
quately. Nueal rigidity was marked. 
The heart and lungs presented no un- 
usual findings. Abdominal examina- 
tion was negative except for slight 


bowel 


tenseness and hyperactive 
sounds. Genitalia and rectal examina- 
tions disclosed no abnormalities. 


Brudzinski, Gordon, and Oppenheimer 
signs were positive on the left. On 
the same side, the patellar reflex was 
increased and ankle clonus elicited. 
There was weakness and carpopedal 
spasm of the left hand. 

A lumbar puncture was performed 

and recorded an opening pressure of 
300 ml. of water. Approximately 12 
e.c. of purulent fluid was released. 
The closing pressure was 120 ml. of 
water. The cell count was 8,000 poly- 
morphonuclears but a gram stain dis- 
closed no organisms. The Pandy reac- 
tion was positive. The patient was 
then transferred to the Contagious Dis- 
ease Department (Cook County Con- 
tagious Disease Hospital) where he 
yas given tetracyline (Terramycin) 
immediately, 250 mg. intravenously, 
and supportive treatment. The same 
dosage and route for Terramycin ther- 
apy was continued every four hours 
for eight days. 


Hospital Course—On the second 
hospital day, the rash had entirely 
disappeared and the patient was much 
more rational. The laboratory report 
of chemistry for spinal fluid stated 
glucose was 75 mg. per cent and pro- 
tein was 550 mg. per cent. Blood 
chemistry for chlorides sodium, total 
protein, and NPN were within normal 
limits. Serum K was 7.1. Blood 
serology and agglutination tests for ty- 
phoid, Brucella, and Salmonella were 
all negative. Due to an unforseen 
delay, the result of culture of the 
spinal fluid was not received until the 
eighth hospital day. Both Pseudo- 
monas aeruginosa and Aerobacter aero- 
genes were reported. The blood eul- 
ture was positive for nonhemolytic 
streptococci. Although the patient 


HOYNE ET AL.: 


had shown marked improvement clini- 
eally during eight days of Terramycin 
therapy, he continued to have a septic 
temperature. Treatment was then 
changed to streptomycin for two days 
without alteration of the fever pattern 
which ranged from normal to 103.8° 
F. orally. At this time a complete 
blood count was made; hemoglobin 95 
per cent, leukoeytes 14,500, with a shift 
to the left. Red blood count was 4,- 
200,000. 

An eye consultation did not reveal 
any signs of increased intracranial 
pressure. <A spinal tap was made and 
1,600 polymorphonuclear cells reported 
in the spinal fluid with glucose 35 mg. 
per cent and protein 130 mg. per cent. 
No organisms were seen on smear and 
culture was negative. 

On the tenth hospital day, poly- 
myxin B, 150 mg., daily in three di- 
vided doses intramuscularly, was sub- 
stituted for streptomycin but septic 
temperature persisted. Urinalysis was 
performed daily including eulture and 
blood NPN every other day. In the 
meantime, sensitivity tests had shown 
that Pseudomonas aeruginosa and 
Aerobacter aerogenes were more sensi- 
tive to chloromyeetin than to Terra- 
mycin or to Aureomycin. After five 
days of polymyxin B therapy without 
change in the fever curve, Chloromy- 
cetin was substituted as a remedy and 
administered orally, 250 mg. every six 
hours. Within twenty-four hours fol- 
lowing the institution of this therapy 
the temperature receded to normal 
and remained so. Four days later (the 
nineteenth hospital day) all medica- 
tion was discontinued. A final lumbar 


puncture was performed on the twenty- 
first hospital day and the spinal fluid 
was found to be normal in all respects 
except for a slight elevation of protein. 
The patient was discharged completely 
asymptomatic on the twenty-third hos- 
pital day. 
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COMMENT 


We wish to emphasize that neither 
of the 2 patients received any intra- 
theeal therapy; nor were spinal taps 
performed for drainage® to ‘‘relieve 
intracranial pressure.’’ However, for 
any form of meningitis, sensitivity 
tests should be made for several of the 
remedial agents in order to determine 
whether the drug being employed is 
the most effective. Both patients re- 
covered without complications and 
their treatment was not beset with un- 
necessary procedures which sometimes 
prove to be harmful.’ Fatality rates 
for groups of patients with Ps. aeru- 
ginosa meningitis have ranged from 55 
per cent to approximately 90 per cent. 
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MENTAL DEFICIENCY, SPASTICITY, AND CONGENITAL 
ICHTHYOSIS 


Report oF A CASE 


JosepH K. Link, M.D., Ertinpa C. M.D. 
Burra.o, N. Y. 


SYNDROME consisting of a triad 
A of mental deficiency, quadriple- 
gia, and ichthyosis was first reported 
by Sjogren and Larsson in Sweden in 
1955. Prior to this, however, Lauben- 
thal, in 1938, deseribed a monozygotic 
pair of female twins with idioey, con- 
genital ichthyosis, and a positive Ba- 
binski sign. To the best knowledge 
of the authors this condition has never 
been reported in the American litera- 
ture nor in individuals other than 
those of Swedish origin. 
The object of this paper is to report 
a ease of a 7-year-old white boy with 
manifestations of this syndrome and 
to review the reports of the two men- 
tioned Swedish authors. 


CASE REPORT 


L. M. W., white male, born June 21, 
1950, was the first-born child of Ger- 
man and Italian parents. Except for 
the presence of diabetes in the ma- 
ternal grandfather, the family history 
is negative. There is no history of 
cerebral palsy, familial skin condition, 
or mental retardation in either imme- 
diate or distant relatives. The mother 
has had no stillbirths or miscarriages. 
There is one normal sibling. 

The mother’s pregnancy was un- 
eventful. The delivery, one month 
prematurely, was rapid and spontane- 

From the Department of Pediatrics, Ed- 
ward J. Meyer Memorial Hospital, and School 
84 for Crippled Children, Buffalo, N. Y. 

*Fellow, Sister Elizabeth Kenny Foundation. 


ous. The anesthesia was a general 
ether anesthesia and she was given one 
injection of an unknown medication. 
The birth weight was 5 pounds 7 
ounees. The baby was apparently nor- 
mal at birth exeept for generalized 
ichthyosis. At the age of 2 days, he 
was placed in an incubator. He was 
bottle fed and given vitamins. He 
nursed well and occasionally regurgi- 
tated part of his feedings. Solid foods 
were started at the age of 3 months 
and he was weaned from the bottle at 
14 months of age. 

. use of the congenital ichthyosis, 
the child was followed closely by the 
family doctor. At the age of 4 months, 
the mother noticed it was hard for her 
to spread the baby’s legs apart while 
changing the diapers. She also ob- 
served that he was not progressing nor- 
mally and had a poor sense of balance. 
He sat alone at 2 years but has never 
stood or walked alone. At the age of 
18 months, another doctor was con- 
sulted who recommended an x-ray 
study of the legs; this was reported 
to be negative. A diagnosis of cere- 
bral palsy was made after 12 days’ 
hospitalization at about 20 months of 
age. Braces were advised and at the 
age of 2 vears he was given physio- 
therapy which was continued until the 
summer of 1957 at which time he had 
surgical adductor release of both legs. 
He gradually improved through the 
years until he could take a few steps 
with erutches. However, he still pre- 
ferred a wheel chair. 

He first used sentences at the age 
of 6 years. He had some speech im- 
pediment but no speech therapy was 
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advised. The rest of his past history 
included measles, tonsillectomy, and 
adenoidectomy at 5 years of age and 
a laceration of the neck which was 
sustained after a fall at the age of 61% 
years. There was no history of con- 
vulsive seizures. The skeletal growth 
has been within normal range. 

When first seen at Publie School No. 
84 (the school for the handicapped 
children at the Edward J. Meyer Me- 
morial Hospital) in September, 1957, 
the physical examination revealed an 
uncooperative 7-year-old white boy in 
a wheel chair whose attention span was 
short and who eried throughout the 
examination. The head circumference 
was 20 inches and the frontal bones 
were prominent. His eyes were rather 
wide apart, the palpebral fissures 
small, and he had a right exotropia. 
The fundi were normal. The ears were 
negative and he had enlarged inferior 
turbinates. The teeth were irregular 
in shape and the occlusal surfaces were 
serrated. His palate was rather 
highly arched, his neck supple. The 
chest cireumference was 241% inches. 
There were no spine deformities and 
his heart, lungs, abdomen, and geni- 
tals were normal for his age. The skin 
of the face was flushed, especially 
about the cheeks, and a generalized 
ichthyosis was present with minimal 
sealing. The skin of the extremities 
showed a greater degree of desquama- 
tion. 

Spasticity which was evident in all 
extremities was slightly more marked 
in the legs. The deep tendon reflexes 
in the upper limbs were physiological. 
Both hands were broad and the fingers 
were chubby. The lower extremities 
showed hyperactive deep tendon re- 
flexes and marked ankle clonus. Bi- 
lateral Babinski signs were elicited. 
The right lower limb was 2314 inches 
in length and the left was 24 inches. 
A slight bowing of the legs was noted. 

A Binet L test done in September, 
1957, revealed an intelligence quotient 
of 54. 


DISCUSSION 


Twenty-eight cases of this syndrome 
have been reported in Sweden by 
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Sjogren and Larsson. This syndrome 
consists of the following triad of physi- 
eal abnormalities: (1) congenital, low- 
grade oligophrenia; (2) congenital 
pronounced ichthyosis; and (3) con- 
genital, symmetrical, spastie pyramidal 
symptoms in the extremities, especially 
the legs. Four of these patients died 
before the age of 3 years and 10 died 
at older ages. Of the 24 patients, 22 
were from the county of Vasterbotten, 
the second most northerly county of 
Sweden and the other 2 were from 
Engeniabement in Stockholm. The 
latter 2, however, had ancestral lines 
to Vasterbotten. The spastic disorders 
are those found in typical cases of 
Little’s disease with one exception. In 
the majority of cases the mental defi- 
ciency was on the idiocy level (IQ up 
to 30) and the rest were imbeciles (1Q 
up to 50). Various grades of paralysis 
from minimal to marked was generally 
present, always associated with hyper- 
tonus of the limb musculature. Most 
patients had inereased deep tendon re- 
flexes and a positive Babinski sign. 
The ichthyosis was congenital in all 
and was clinically and _ histologically 
ichthyosiform 
manifestations 


similar to congenital 
erythroderma. Other 
which have been described by Sjogren 
and Larsson in their cases were the 
following: degeneration of the epi- 
thelium of the macula and its sur- 
roundings (in 3 eases); atrophy of leg 
muscles (9 eases); slow tremors in the 
hands (in 3 eases); gradually deterio- 
“ating gait (in 4 cases); and 1 ease 
with convulsions. Because of the de- 
gree of mental retardation, vision 
could not be properly evaluated. Sex- 
ual development was reported to be 
normal. 

There are no significant laboratory 
abnormalities in this syndrome. The 
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diagnosis can be made solely on elini- mean expectation of life for those af- 
eal grounds because the picture is quite fected did not exceed half that of the 
distinetive, although the manifesta- general population. 

tions show variation in all three main 

symptoms. 

It is assumed that a single recessive A ease of mental deficiency, spas- 
gene mutation is responsible for this ticity, and congenital ichthyosis in a 
syndrome. Exogenous factors like pre- 71-year-old white male of German and 
mature birth, difficult delivery, and in- Italian extraction is reported and a 
fections in infaney apparently have review of the available Seandinavian 
no significance in the causation of this _ literature is presented. 
syndrome. 

There is no recognized treatment for 


this condition. As far as the prognosis 1. Sjogren, T., and Larsson, T.: A Clinical 
and Genetic Study, Oligophrenia in Com- 


SUMMARY AND CONCLUSIONS 
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and Larsson bination With Congenital Ichthyosis and 
ported that all their patients were Spastic Disorders, Acta psychiat. et neurol. 


totally incapacitated and none of them end 


married and none had children. The Lancet 2: 337, 1957. 


I have just seen the operation of transfusion, in a case of malignant cholera, per- 
formed by Dr. F. T. Ferris. The subject was Mrs, Rice, No. 105 Broome street, about 
50 years of age. 

Before the operation was performed, this female appeared to be in the last stage of 
disease; she had lost the power of speech; she had no pulse; her extremities and tongue 
were cold; her hands and feet blue, and her whole appearance indicated immediate dissolu- 
tion.—Dr. Ferris was in attendance, and as the last resort performed the operation of 
transfusing into the veins a quantity of warm water, impregnated with muriate and sub 
carbonate of soda. The breathing became natural, the pulse gradually appeared at the 
wrist, the heat of the surface was restored, the natural color of the skin re-appeared, her 
voice became natural, and in fact she was literally restored from death to life. Her eyes, 
from being glassy and death-like, became natural and sprightly; her voice was strong, and 
she actually began to direct some of the domestic concerns of her family. I left her about 
two hours after the operation had been commenced, expressing her gratitude to the doctor, 
for his exertions, and thanking her God for her comparative restoration. 

I send you this hasty account of the operation for publication, hoping the doctor 


himself will soon give a more minute detail of the case. 
H. M. D. 


From THE AMERICAN Mercury (Hartford, Connecticut) July 30, 1832. (Apparently 
copied from some New York newspaper. ) 


A RELIABLE PAPER-STRIP METHOD FOR THE DETECTION OF 
PHENYLKETONURIA 
Henry W. Bairrp III, M.D. 
PHILADELPHIA, Pa. 


NTIL 3 years ago, prompt recogni- to dry.* A positive reaction was said 

tion of phenylketonuria was rela- to have occurred if the chemically 
tively unimportant. However, recent treated portion of the paper turned 
reports indicate that effective dietary green, gray, or dark blue within 60 
management, started early in life, ean Seconds of its immersion in the solu- 
tion submitted for examination. In 
serial dilution tests, four or more ob- 
servers interpreted the reactions inde- 
pendently. Two individuals had had 
no previous experience with either the 
paper or the tube method. The latter 
test is performed by observing the 
color formed following the addition of 
5 per cent ferric chloride to a solution 

A screening test for the detection of  aeidified by glacial acetie acid. A blue- 

phenylketonuria should require a small green or black color indieates the pres- 
amount of urine, be relatively inde- ence of phenylpyruvie acid; a brown 
pendent of cumbersome collection, and or white color bears no relationship 
have a readily apparent color change to its presence. 
when 30 mg. per cent or more of The paper strips were tested in four 
phenylpyruvie acid is present in the ways. 
urine. A reliable paper-strip method 1 
would have the additional advantages 
In our in distilled water were tested sepa- 
hands, a technique which utilizes a rately by the paper and the tube meth- 
chemically treated paper stick fulfills 
these criteria satisfactorily. 


prevent the severe mental retardation 
usually associated with this condi- 
tion. ** The incidence of phenylke- 
tonuria is so low (1 in 20,000 live 
births) that a quick but reliable sereen- 
ing test is essential if the diagnosis is 
to be made frequently before evidence 
of retardation develops. 


A. Solutions containing known but 
varying amounts of phenylpyruvie acid 


B. A stock solution of 100 mg. per 
METHOT - cent of phenylpyruvie acid in distilled 
water was diluted with urine of non- 
phenylketonurie children. Solutions 
containing known but varying amounts 
of phenylpyruvie acid in urine from 


Suitable test material was prepared 
by impregnating a portion of a paper 
stick (14 by 2 in.) with ferrie chloride 


and glacial acetie acid and allowing it 
*After initial tests had indicated their prac- 


From the Department of Pediatrics, Tem- ticability, these sticks were supplied in an 
ple University School of Medicine and St. improved form by Ames Laboratories, Elk- 
Christopher’s Hospital for Children. hart, Ind. 
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6 nonphenylketonuric children were 
tested by each method. 

C. Specimens of urine from patients 
known to have phenylketonuria were 
tested by each method. Some of these 
specimens had been voided 5 to 10 
minutes previously; others had been 
frozen and stored for periods up to 16 
months. All specimens were allowed 
to stand at room temperature and were 
tested periodically until both the pa- 
per and the tube tests became negative. 

D. The results of periodie tests with 
the paper strips were recorded on one 
phenylketonurie child after her usual 
diet had been replaced by one contain- 
ing not more than 15 mg. per kilogram 
of body weight of phenylalanine per 
day. Determinations of the phenyl- 
alanine levels in the serum and in the 
24-hour urine specimens were made 
periodically until the paper and tube 
tests for phenylpyruvie acid became 
negative. 

RESULTS 


A. A light green color appeared on 
the test strip after it had been dipped 
in solutions containing 5 to 10 mg. 
per cent of phenylpyruvie acid in dis- 
tilled water. This color change was 
readily apparent to inexperienced ob- 
servers in solutions containing 10 mg. 
per cent. 
experienced observers recorded posi- 
tive readings in solutions containing 
up to 20 mg. per cent. With prac- 
tice, a color change could usually be 
detected by the tube method in solu- 
tions containing 10 to 15 mg. per cent. 


By the test tube method, in- 


B. Definite color changes were ap- 
parent by the paper method in solu- 
tions containing urine with known 
amounts of 30 mg. per cent or more 
of phenylpyruvie acid. In some in- 


THE JOURNAL OF PEDIATRICS 


eould be 
easily detected by inexperienced ob- 
servers. Clearly definite color changes 
were apparent by the tube method in 
solutions containing from 20 mg. per 
cent to 40 mg. per cent, depending 
upon the experience and skill of the 


stances, 20 mg. per cent 


investigator. In solutions with eon- 
centrates of phenylpyruvie acid of 15 
to 30 mg. per eent, the color changes 
on the paper strip were easier to inter- 
pret in each instance than were those 
in the test tube. 

C. Twenty-five specimens of urine 
from 
positive 


phenylketonurie patients were 
initially by both methods. 
These specimens were tested repeatedly 
for 6 to 72 hours until the paper test 
was only faintly positive. At this 
time, the tube method was frequently 
indeterminate. In every instance, the 
color change was apparent for a longer 
time on the paper than in the tube. 

D. Low Phenylalanine Diet.—Dur- 
ing an observation period of one week 
prior to the institution of a low phenyl- 
alanine diet for an affected child, de- 
termination of the phenylalanine level 
in four 24-hour urine specimens varied 
from 30 to 40 mg. per cent. Four de- 
terminations of the concentration of 
phenylalanine in the serum varied 
from 40 to 50 mg. per cent. Two days 
after the diet had been instituted, the 
level of phenylalanine in the serum 
was 35 mg. per cent, and in the 24- 
hour urine, 40 mg. per cent. The test 
strips were positive until the sixth 


day. The concentration of phenylala- 


nine in the serum was 15 mg. per cent 
both before and after the collection of 
a 24-hour urine on the sixth day. This 
specimen of urine contained less than 
5 mg. per cent of phenylalanine. 
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False positives, which can be ex- 
pected if excessive amounts of bili- 
rubin are exereted in the urine, were 
not encountered. 


DISCUSSION 


The chemical defect of an affected 
person is reflected in his inability to 
oxidize adequate amounts of phenylal- 
anine into tyrosine and therefore in 
the production of increased amounts 
of other metabolic end products. One 
of these is phenylpyruvie acid which 
usually appears in the urine if the 
level of phenylalanine in the serum ex- 
ceeds 20 mg. per cent. Beeause all 
known phenylketonurie children over 
34 days of age excrete more than 30 
mg. per cent of phenylpyruvie acid in 
random specimens, a method which 
shows this amount consistently appears 
to be satisfactory for screening pur- 
poses. Our experience with the pa- 
per-strip method indicates that it is 
superior to the test tube method and 
is more easily performed. The addi- 
tion of ferrie chloride and acetic acid 
in the tube method tends to dilute the 
solution further and may account for 
the consistent finding that paper strips 
are more likely to be positive in solu- 
tions containing small amounts of 
phenylpyruvie acid. In addition, the 
slight color changes remain on the 
paper until it dries thoroughly, but 
with the tube method a faintly posi- 
tive color change quickly fades. 

The detection of an affected infant 
early in life and the maintenance of 
his serum phenylalanine level at less 
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than 5 mg. per cent probably prevents 
significant motor or mental retarda- 
tion. At present, the only reliable 
method of regulating the amount of 
phenylalanine in the diet of an affected 
patient is the period examination of 
the serum for phenylalanine. 

If the presence of phenylketonuria 
is suspected because a previous sibling 
is affected, determinations of the 
amounts of phenylalanine present in 
the serum during the first month of 
life are desirable. In other infants, 
the urine should be tested between 6 
weeks and 4+ months of age. Enough 
urine to saturate the paper strip is 
easily obtained either from a wet dia- 
per or, preferably, from a_ freshly 
voided specimen. <A positive result is 
so easily recognized that a test strip 
ean be given to most mothers if neces- 
sary. It is obvious that the test should 
be repeated in any infant whose men- 
tal development is slow. 


SUMMARY 


A paper-strip method for detection 
of phenylketonuria has been found re- 
liable and practical. Its routine use at 
the time of the first and second well 
baby visit is suggested. 


REFERENCES 


1. Wright, S. W., and Tarjan, G.: Phenyl- 
ketonuria, A. M. A. J. Dis. Child. 93: 
405-418, 1957. 

2. Armstrong, M. D., Low, N. L., and Bosma, 

J. F.: Studies on Phenylketonuria. IX. 

Further Observations on the Effect of 

Phenylalanine Restricted Diet on Patients 

With Phenylketonuria, Am. J. Clin. Nutrit. 

5: 543-554, 1957. 


a 
a 
| 
| 


THE MECHANICS OF ESTABLISHING A POISON CONTROL CENTER 
IN A COMMUNITY HOSPITAL 


Samvue. C. SourHarp, M.D.,* Wavter B. Stewart, M.D., AND 
F. Marruews, M.D. 
ATLANTIC Crry AND Montcuair, N. J. 


ECENT advances in pediatric 

therapy have improved mortality 
and morbidity statisties to the point 
that aecidents have become the leading 
eause of death and injury in child- 
hood. The five most common fatal ae- 
cidents are falls, burns, poisoning, fire- 
arm accidents, and drowning. Among 
these, poisoning lends itself best to an 
organized approach. This has led to 
the unique development of poison con- 
trol centers, in which Dr. Edward 
Press has been a pioneer. 

The purpose of this paper is to 
present the necessary steps in organ- 
izing a poison control center in a 
community hospital. This type of cen- 
ter must be distinguished from the 
large programs operated by municipal 
or state governments. The average 
community hospital does not have suf- 
ficient funds for the maintenance of 
full-time salaried directors, assistants, 
toxicologists, and clerks. In our ex- 
perience, a eenter ean be operated 
efficiently, yet inexpensively, within 
the existing framework of the average 
community hospital, with an initial 


outlay of less than three hundred 


the Pediatric Services of Atlantic 
Atlantic City, N. J., and the 
Mountainside Hospital, Montclair, N. J. 

Presented at the New Jersey Industrial 
Health Conference, Far Hills Inn, Somerville, 
N. J., Nov. 2, 1957. 

*Address: 7217 Atlantic Avenue, Atlantic 
Cay, J 
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City Hospital, 


($300.00) dollars. Our aim is to en- 
courage and assist other hospitals in 
the establishment of poison control 
centers. 

Step I.—The first step is the ap- 
pointment of a director and an assist- 
ant director who are members of the 
medical staff. Since the majority of 
aecidental poisonings oceur in chil- 
dren, the director should be a physi- 
cian who devotes a large part of his 
time to pediatries. 

Srer II.—The second step is to de- 
termine the location of the center. 
The accident or emergency dispensary, 
which is already staffed and organized 
to handle urgent cases, affords the 
best spot in the average community 
hospital. 

Strep III.—The third step is to de- 
termine the functions of the center and 
the best methods of implementing 
them. 

The first function is the treatment 
and eare of the poisoned patient. This 
requires the center to be prepared for 
even the most unusual type of poison- 
ing. Necessary equipment, supportive 
drugs, and a large number of antidotes 
must be kept in one place, so that 
nurses will not have to seurry about 
the hospital from drug room to tray 
room and lose vital time in starting 
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treatment. The personnel of the dis- 
pensary must be instructed and super- 
vised frequently by the director. 

The second function is to prevent 
future poisonings and to educate the 
community in accident prevention. 
The mere existence of the poison con- 
trol center stimulates interest and 
brings the problem into foeus. In 
Atlantie City, the newspapers have 
assisted materially by running pic- 
torial feature stories of the activities 
of the Center, each story carrying a 
message to the general public. The 
bulletin of the County Medieal Society 
has earried informative articles about 
the Center to the rural physicians, 
among whom it has created consider- 
able interest. Talks on the radio and 
to P. T. A. groups and to service clubs 
are a part of the program. Follow-up 
visits by a nurse to the home of each 
poisoned patient are of great eduea- 
tional value in the prevention of future 
trouble. 


Cuart I. FoR Porson CONTROL 
CENTER 


. One cabinet, five feet high, with 
glass-paneled door 

. One file cabinet 

Seven Levin tubes, various sizes 

One atomizer 

Four 50 ¢.c. syringes 

Four adapters—to connect Levin 

tubes to syringes 

One stomach pump, with bulb 

. One stomach pump, plain 

. Two liter pitchers 

. Two kidney basins 

- Needles and syringes for paren- 
teral injections 

2. Administration sets for intrave- 

nous fluids, plasma, and blood 


MODS 


The third funetion is the mainte- 
nance of records and assistance in the 
compilation of statisties. It is only 
through these figures that the State 
Department of Health, the Publie 
Health Service, the National Clearing- 
house, and the Federal Food and Drug 


Administration will be able to influ- 
ence legislation, manufacturing, and 
merchandising toward the reduction 
of the poisoning hazard. The New 
Jersey State Department of Health 
compiles poisoning statisties based on 
reports from the various centers. 


Cuart II. Potson ConTROL ANTIDOTE AND 
Drue List 


Acetic acid 

Aminophylline 

Amphetamine sulfate 

Amy] nitrite perls 

Apomorphine (hypo tablets) 

Atropine sulfate (hypo tablets) 

British anti-lewisite 

Brewer’s yeast 

Bromobenzine 

Caffeine sodium benzoate 

Caleium EDTA 

Caleium gluconate, 10% for I.V. 
administration 

Caleium lactate solution for lav- 
age, and oral administration 

Camphor in oil 

Codeine phosphate (hypo tablets) 

Coramine 

Cystine 

Digitalis 

Ephedrine sulfate 

Epinephrine HCl, 1-1000 solution 

5% glucose in saline 

Glucose 50 ¢.c. of 50% solution in 
amps. 

Lime water 

Magnesium oxide 

Magnesium sulfate 

Metrazol for injection 

Milk, evaporated 

Morphine sulfate solution 

Neostigmine methyl salicylate 

Phenobarbital tablets 

Picrotoxin 

Pilocarpine HCl (hypo tablets) 

Potassium permanganate solution 

Procaine penicillin 

Procaine, plain 

Procaine amide 

Saline, normal solution 

Sodium Amytal 

Sod. bicarbonate powder 

Sod. formaldehyde sufoxalate 

Sod. nitrite solution, amp. 0.3 Gm. 
in 10 e.e. 

Sod. pentonucleotide 

Sod. thiosulfate solution, amp. 
12.5 Gm. in 50 e.c. water 

Sod. thiosulfate 

Tannic acid 

Theophylline tablets 

Tr. opium 

Universal antidote 

Vitamins B, C, K 


ig 
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The fourth function is research. By 
study and analysis of the cases treated 
over a period of years, it is hoped 
that we may improve our techniques 
and save more lives. 

Srer IV.—The fourth step is the 
securing of the necessary equipment, 
drugs, and antidotes. 

The equipment used in our Center 
is listed in Chart I. 

The drugs and antidotes are listed 
in Chart II. 

Sree V.—The fifth step is obtaining 
a reference library. At the present 
time we use the following sources: 

1. Handbook of Pediatric Medical 
second edition, by 
Adolph G. DeSanetis, M.D., and 
Charles Varga, M.D., published by 
The C. V. Mosby Company, St. Louis, 
Mo., in 1956. 

2. Clinical Toxicology of Commer- 
cial Products, by Marion N. Gleason, 
Robert E. Gosselin, M.D., and Harold 
(. Hodge, Ph.D., D.Se., published by 
the Williams and Wilkins Company, 
Baltimore, Md., in 1957. 

3. Handbook of Poisons by Robert 
H. Dreisbach, M.D., published by the 
Lange Medical Publishers, Los Altos, 
Calif., in 1955. 

4. The ecard file systems devised by 
the Florida Chapter of the American 
Academy of Pediatries and the Florida 
Pediatrie Society. 

Sree VI.—The sixth step is the 
preparation of a form for the report- 
ing of the poisoning ease. See Chart 
III for a copy of our form. This form 
is adequate since it ineludes the ad- 
ministrative, diagnostic, therapeutic, 
and follow-up data all on one side of 
one sheet of paper without duplica- 
tion. It is mimeographed on eight 
and one-half by eleven inch paper. 


Emergencies, 
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Step VII.—The final step is to out- 
line the method of operation and 
staffing of the Center, which will be 
done by deseribing a case. The pa- 
tient is either referred by a physician 
or comes in of his own volition. He is 
received by the dispensary clerk, who 
immediately ushers him to the treat- 
ment room. The nurse and the intern 
on duty in the dispensary then assume 
charge. The intern proceeds with a 
cursory history and physical examina- 
tion related to the poisoning. The 
reference library is then consulted for 
toxie ingredient and therapy. Mean- 
while, the nurse has prepared the pa- 
tient for treatment. This entire pro- 
cedure takes about 5 to 10 minutes, 
and often less, when the poison and 
treatment are well known, such as in 
the ease of aspirin. The resident phy- 
sician is called by the intern for the 
more serious eases, and the resident, 
in turn, consults the director when 
indicated. 

While treatment is in progress, the 
dispensary clerk obtains administra- 
tive data from the parents and fills 
out the dispensary record and the 
poison control form. When dispensary 
treatment is finished, the intern com- 
pletes the professional portion of the 
form. 

If the patient is then sent home, 
the form is copied and a copy sent to 
the Child Federation of Atlantie City, 
a private charitable organization, 


which cooperates with the Center. If 
the patient is admitted to the hospital, 
the form follows the patient upstairs 
and becomes a part of his chart. After 
the patient has been discharged, the 
form is handled as previously men- 
tioned. 


t 
* 
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Cuart III 


ATLANTIC CITY HOSPITAL 
ATLANTIC CITY, N. J. 
POISONING CONTROL PROGRAM 
PART I 


To be completed by clerk on all accidental poisonings 
Date 


PART II 


To be completed by intern after emergency treatment 
If patient admitted, intern on house service completes this part. 
(Fill in all blanks or circle correct answer.) 


Name of substance swallowed Trade name 
(Medicine, paint remover, lye, ete.) 
Amount swallowed Date 
Vomited: Yes or No Time 


Was stomach lavaged: Yes or No 


What antidote? 
Signs and symptoms 


(Cirele answer) Admitted 


Disposition of Case: 


Hospital course and treatment 


PART III 
To be completed by Child Federation nurse on home follow-up visit 


Where in room? Yes or 


Was there a caution on label? (Circle) Yes or No 


Was Home follow-up of help in pointing out other accident hazards? 
(Cirele) Yes or No 


In creating opportunities for general Health 
(Cirele) Yes or No 


Comment 


Explain 
suggestions 


(Immunizations, prenatal care, hygiene, ete.) 


Signature 


The home follow-up visit is made by 
one of the nurses of the Child Federa- 
tion. Her visit ostensibly is to deter- 
mine the patient’s recovery, but actu- 
ally to edueate the family in accident 
prevention. This nurse then com- 
pletes the form, a copy of which is 


mailed to the State Department of 
Health for compilation of statistics. 
In conclusion, we have found the 
operation of a poison control center 
both economical and rewarding. We 
hope that our efforts will stimulate 
the development of new poison control 


by. 
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centers and will be of assistance to Centers of the U. S. Public Health Service, 
has made available duplicate forms for the 


those already in operation. report of poisonings. By the time of pub- 
lication, our Center will be using these forms 
ADDENDUM instead of our own less complex version. 


Cooperation with the Clearing House is 
Since the preparation of this paper, The advantageous in that it facilitates the collec- 
National Clearing House for Poison Control tion of nation-wide statistics. 


Excerpts From a Book Review 


Christianity in the Kitchen. A Physiological Cook Book. By Mrs. Horace Mann. Boston: 

Ticknor & Fields, 1858. Pp. 189. 

At first the leading title of this book somewhat puzzled us; but, upon a little reflection 
we decided that, as it is well to carry Christianity into everything in daily life, it is especially 
needful that the Christian graces be brought to bear in a department of household duty 
which often involves so much severe trial to the mistress of a family. 

We will hazard one or two suggestions semi-critical of portions of the Preface—an 
important part of this, as it should be of every book. When Mrs. Mann says that ‘‘chemical 
analysis should be the guide for the cookery book,’’ we can only partially endorse the state- 
ment. Mainly, it is undoubtedly true; but, in the preparation of food, and still more so 
in the adaptation of it to the wants of the stomach, and of individual stomach, of very various 
tone and requirements, chemical rules cannot be over strictly applied. The doctrines of 
Liebig, at first unhesitatingly accepted, have not obtained that success and verification which 
was confidently predicated for them. Mrs. Mann quotes from the writings of this justly- 
distinguished chemist, and more fully from Dr. Johnston’s ‘‘Chemistry of Life,’’ in most 
instances judiciously and pertinently. Too many chemical notions, however, should not be 
administered to people to be swallowed with their food, lest they nervously imagine them- 
selves laboratories, too literally, and precipitate some articles or cause others to combine 
unpleasantly. 

The foundation of Mrs. Mann’s receipts—or rather we should say their pervading 
essence—is CREAM. This is a reform indeed; and we hail with pleasure the successful 
substitution of an innocent, nutritious article for the grease that has so long held its place. 
The chief difficulty in adopting the author’s plan is the expense and the almost impossibility 
of procuring real cream. 

We fully endorse the author’s proscription of cream of tartar, salaeratus, soda, &c., 
which have been so universally heaped into our food. We have had too much reason to 
realize the appropriateness of the author’s motto on the title-page—‘‘There is death in 
the pot.’’ 

Mrs. Mann must excuse us if we demur at her use of our Savior’s words at the last 
supper, as applicable to our meetings at the ‘‘social board.’’ Whilst we agree with her 
that nothing is more appropriate than to desire and ‘‘invite the spiritual presence of Him 
who said: ‘‘Do this in remembrance of Me,’’ we consider that there is a peculiar and sacred 
restriction of them to the celebration of the ordinance above named, and that they are mis- 
placed elsewhere. With the general tenor of the author’s remarks we cordially agree. 


Book REVIEW IN THE Boston MEDICAL AND SurRGICAL JOURNAL, May 20, 1858. 


Clinical Pathological Conference 


THE CHILDREN’S MEDICAL CENTER 
BOSTON, MASS. 


SipNEY FARBER, Epitor 
JoHN M. Craic, AssIsTANT Eprror 


HIS 10-day-old white girl was ad- 

mitted to The Children’s Medical 
Center for the first time with a diag- 
nosis of ruptured spleen. The child 
was the second-born of twin girls, the 
product of a normal full-term preg- 
naney and delivery. She weighed 5 
pounds, 8 ounees at birth, but did not 
thrive like her sibling. Thirty-six 
hours prior to admission the child was 
noted to be pale and to have a dis- 
tended abdomen. 

Shortly after admission the infant 
was explored, and a ruptured spleen 
was removed. Postoperatively, the 
ehild vomited excessively, gained 
weight poorly, and was lethargic. 
Roentgenograms revealed a partial ob- 
struction of the intestine; this re- 
sponded well to suction. <A urinalysis 
now revealed a pH of 5.5, a specific 
gravity of 1.010, albumin 100 mg. per 
cent, and many erythrocytes and leu- 
koeytes per high-power field in the 
urine sediment. The serum nonprotein 
nitrogen was 81.9 mg. per cent. After 
a period of several days on antibiotics 
and supplementary intravenous fluids, 
it was 57.3 mg. per cent. Because of 


the continued nitrogen retention, the 
infant was transferred to the medieal 
service at 1 month of age. 
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At the time of transfer, the vital 
signs were normal; the weight was 12 
ounces under the birth weight. The 
infant was poorly nourished, but, ex- 
cept for a well-healed abdominal inci- 
sion, the physical examination was 
negative. The hemoglobin then was 
15.6 Gm. per cent; the leukocytes num- 
bered 10.1 thousand per ecubie milli- 
meter. The urine pH was 5.5, specific 
gravity 1.014, and was negative for 
albumin and sugar; the sediment con- 
tained occasional erythrocytes, leuko- 
eytes, yeasts, bacteria, and epithelial 
cells. The serum Hinton reaction was 
negative. The serum nonprotein nitro- 
gen was 87.4 mg. per cent. The nose 
and throat cultures grew a few colonies 
of Staphylococcus aureus and E. coli. 

The infant was offered a high-calorie 
diet, but gained weight slowly. Two 
weeks after transfer, the nonprotein 
nitrogen was still high, the urine spe- 
cifie gravity low, the sediment now 
contained granular and hyaline casts, 
as well as erythrocytes and leukocytes. 
The urine culture was sterile. The 
penicillin and streptomycin were re- 
placed by chloramphenicol. Over the 
next two weeks the nonprotein nitro- 
gen fell from 90.6 to 35, the serum 
phosphorus from 12.1 to 6.5 mg. per 


> > 
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cent, and the hemoglobin to 9.5 Gm. 
per cent, while the carbon dioxide con- 
tent rose from 15.8 to 21.8 mEq. per 
liter, the reticulocytes from 0.6 to 0.4 
per cent, the calcium to 11.3 mg. per 
cent, and the child’s weight to 6 
pounds, 5 ounces. 

Six weeks after entry, further x-ray 
studies were carried out. A cystogram 
and voiding urethrogram were normal. 
Intravenous pyelograms, after two 
hours, outlined the upper respiratory 
tract poorly, but dilatation of ealyces 
and valves was thought to be present. 

Eight weeks after entry a harsh 
grade II systolic murmur was heard at 
the left sternal border. The electro- 
eardiogram was normal; the cardiac 
silhouette was slightly but nonspecifi- 
cally inereased in size. Over the next 
two weeks, the infant had occasional 
sharp transitory elevations in temper- 
ature. The urine during this period 
contained albumin—from a trace to 
2 plus, and 5 to 10 leukocytes were 
present; one urine culture was positive 
for B. proteus. The nonprotein nitro- 
gen fell further to 20, the phosphorus 
to 5.2, and the calcium to 10.9 mg. per 
eent. The hemoglobin fell further to 
6.5 Gm. per cent, though the reticulo- 
cytes remained elevated. Repeat pye- 
lograms two weeks later outlined the 
right kidney very faintly and the left 
not at all; a nodular mass was felt in 
the latter region. Retrograde pyelo- 
grams outlined a slightly enlarged 
left kidney with a normal pelvie and 
ealyeeal outline. The urine now had a 
specific gravity of 1.014, with 3 to 5 
leukocytes in the sediment. 

The infant, weighing 7 pounds, 1 
ounee, was discharged from the hospi- 
tal after a stay of two and a half 
months, on sulfadiazine. She initially 


did well as an outpatient, but then 
developed fever and anorexia, with a 
nonprotein nitrogen of 40 mg. per 
cent. The urine again contained al- 
bumin (1 plus), erythrocytes 10 to 
20, leukocytes 1 to 2, and occasional 
granular casts per high-power field. 
Because of these findings and an ele- 
vated blood pressure, periorbital 
edema, and an enlarged liver, she was 
again admitted, two and a half weeks 
after discharge. 

On re-entry, the temperature was 
99.4° F., the pulse rate 130 per minute, 
the respirations 36 per minute, and the 
blood pressure 125 mm. Hg systolic, 
and 80 mm. diastolic. The weight was 
9 pounds, 2 ounces. The infant was 
well developed and well nourished. 
There was edema of the feet. The 
heart was slightly enlarged. The pul- 
monary second sound was louder than 
the aortic; a grade II to III systolic 
murmur was present at the left sternal 
border. The liver was palpable 4.0 
em. below the costal margin. A hard 
mass, 3 to 4 em. in diameter, thought 
to be kidney, was palpable in the left 
upper quadrant. 

The urine was unchanged, though 
cultures grew out EZ. coli and B. pro- 
teus organisms. The peripheral leu- 
koeytes numbered 30.9 thousand per 
eubie millimeter, with a differential 
count of polymorphonuclears 40, baso- 
phils 8, lymphoeytes 48, and monocytes 
4 per cent, with 10 nucleated red cells 
per 100 leukocytes. The platelets ap- 
peared to be normal in number. The 
serum chemistries were: pH 7.2, ear- 


bon dioxide content 20, sodium 150, 
potassium chloride 10.9 mEq. per liter, 
nonprotein nitrogen 41.5, caleium 10, 
and phosphorus 7.4 mg. per cent. The 
blood eulture was sterile. 


The nose 


il 
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and throat cultures grew a few C. coli, 
B. proteus, and Staph. aureus. The 
electrocardiogram suggested combined 
ventricular hypertrophy. The heart, 
by roentgenograms, appeared enlarged, 
with left ventricular predominance. A 
flat film of the abdomen showed a 
slightly enlarged liver and increase in 
both renal shadows. 

The child was again placed on chlor- 
amphenicol. The peripheral edema 
and the enlarged liver were no longer 
evident, though her blood pressure re- 
mained elevated and spikes of elevated 
temperature recurred. Retrograde py- 
elograms again demonstrated increased 
size of kidneys with reflux of the dye 
into the collecting tubular system, out- 
lining minute ealyceal cysts or dilata- 
tion of the calyees. Split renal fune- 
tion studies gave the following results. 


Right Left 
Glomerular filtration rate 
(ml./min. ) 3.6 0.9 
Renal plasma flow 
(ml./min. ) 11.2 3.2 
Filtration fraction 0.23 0.28 
The blood pressure decreased 


slightly, and on the thirteenth hospital 
day an operation was performed. 


DISCUSSION 

Dr. Warren R. Guitv.*—First of 
all, this is a 10-day-old girl who had 
ruptured her spleen. Why has she 
ruptured her spleen? That is not at 
all clear. Undoubtedly, my guess 
would be that this was not because of a 
traumatie delivery since she went on 
for ten days in relatively good shape. 
Characteristic of her clinical course is 
the fact that she had continued sepsis, 
though it was of a low-grade variety, 


*Dr. Guild is Instructor in Medicine, Har- 
vard Medical School, and Associate Director of 
the Cardio-renal Laboratory at the Peter Bent 
Brigham Hospital. 


725 


just as was the degree of her uremia 
and her acidosis. 

Her urine, from the time of first ob- 
servation, was very abnormal. The 
specifie gravity tended to be constantly 
low, as did the pH. She had an inter- 
mittent albuminuria but with con- 
tinuous loss of erythrocytes and leuko- 
cytes, but with few casts. She was 
uremie on the first admission to the 
hospital. Two things were interesting 
about her urine. First of all, bacteria 
were observed in the sediment, but in 
the absence of a positive urine culture. 
I think I would interpret this to mean 
that the bacteria found in the sedi- 
ment were a result of standing, or 
possibly the bacteria involved were of 
such an exotic nature that they would 
not be picked up on routine culture. 
In any event, these data do not help 
the diagnosis I am going to make. She 
already had a nonprotein nitrogen at 
a uremic level. On the basis of the 
urinalysis she was started on Chloro- 
mycetin, so it was felt by her physi- 
cians that there must have been a 
significant bacilluria. No mention is 
made of the presence or absence of 
oval fat bodies, which would be help- 
ful in the diagnosis of nephrotie syn- 
drome. 


Why is the patient anemic? I think 
there are two reasons: first, infection 
must play a part because she developed 
a reticulocytosis when the infection 
was brought under partial control, and 
second, her uremic state plays a 
definite role in her anemia. 

Did this patient, at any time in the 
hospital, have a cholesterol and a total 
protein drawn? An intravenous pyelo- 
gram showed the faintest suggestion 
of an outline of the upper urinary 
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tract; this fact speaks strongly, of 
course, for grossly impaired glomerular 
filtration. 

During her hospital course she de- 
veloped a grade II harsh systolic mur- 
mur in the absence of cardiomegaly. 
The word here that bothers me is 
“harsh.” I would have been happy to 
ascribe this murmur to anemia, if the 
word “harsh” were not there, but I 
think I will consider this as a hemic 
murmur anyway. 

She now begins to develop involve- 
ment of organs other than the kidneys. 

On the second admission, retrograde 
pyelograms showed an increased size 
of both kidneys. Either the involve- 
ment is now bilateral, or the initial 
damage may have been to the left kid- 
ney which had a grossly abnormal 
glomerular filtration rate and renal 
plasma flow. The right kidney has 
undergone compensatory hypertrophy. 
This may well be possible, but a dis- 
turbing feature here is that the com- 
pensatory hypertrophy is only ana- 
tomical and not functional, since the 
function of the right kidney is also 
below normal, although not as bad as 
that of the left kidney. 


May we sce those x-rays now? 


Dr. Craig.—Dr. Farber, may I sup- 
ply one bit of information which was 
not in the chart, which may be im- 
portant? On the first admission the 
child was in severe shock after the 
rupture of the spleen. 


Dr. Martin H. WitrrensorG.—The 
initial films of the abdomen, prior to 
the removal of the spleen, show gross 
distention of the abdomen with a dif- 
fuse homogeneity and no gaseous dis- 
tention of the small bowel; all this 
suggests free fluid in the abdomen. 
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After the operation, the right kidney 
shadow is possibly enlarged; the left 
is not. There is so little concentration 
of dye on the intravenous pyelogram 
that visualization of the upper urinary 
tract on the left was not possible, but 
in later films ealyees on the right side 
were faintly outlined and dilated, but 
there was no gross distortion. The 
retrograde pyelogram on the right 
shows a spread of the calyceal pattern, 
suggesting a diffuse enlargement of the 
kidney. The pelvis was large, but the 
outline does not suggest an obstructive 
type of dilatation. 

On the retrograde pyelograms, done 
on the second admission, we have an 
enlargement of the whole drainage 
system. There is considerable distor- 
tion of the ealyces with some sort of an 
odd type of reflux into the kidney 
parenchyma. 


Dr. Guitp.—How much of this do 
you think could be due to overdisten- 
tion of the ealyees by increased pres- 
sure of injection of the dye? 


Dr. WirteENBoRG.—That is very diffi- 
cult to evaluate beeause here is a 
pressure-sensitive membranous type of 
structure; with a little increase in 
pressure the calyeces will balloon out. 
They also had a similar configuration 
intravenous urogram. We 
it was probably a definite 
We commonly use 


on the 
thought 
anatomie anomaly. 
the term “ealcealectasis” mild 
dilatation of a nonobstructive type. 
This nodularity of outline of the kid- 
ney is probably related to the fetal 
lobulation, rather than loealized 
mass. 


for a 


Dr. Craig.—Dr. Farber, may I ask 
Dr. Wittenborg if he sees any sugges- 
tive so-called “ring,” or “sling sign”? 


Dr. WiTTENBORG.—We don’t see that 
in this ease. 


Dr. Guitp.—The differential diag- 
nosis, I believe, may be found within 
five separate entities. 

First, I think renal obstruction must 
be considered, but now that we have 
seen the pyelograms, I will just dis- 
miss that. Second, metastatie infec- 
tion or local infection is a possibility 
on the basis of the septic course; that 
the patient had a harsh murmur with 
cardiomegaly indicates a_ possibility 
of bacterial endocarditis with partic- 
ular seeding of the liver and kidneys. 
Against such a diagnosis are the facts 
that the patient was unresponsive to 
adequate doses of penicillin, strepto- 
myein, chloromyeetin, and sulfa, and 
the blood and urine cultures were 
negative. I think that infection as a 
primary event is probably very un- 
likely. A third possibility (and I base 
this on the fever, the evanescent leuko- 
eytosis, the multiple organ involvement 
of the spleen, the liver, the kidney, 
and the heart) is that of hypersensi- 
tivity angiitis. I would not attempt 
to make a differential diagnosis between 
lupus or periarteritis. I would just 
eall it hypersensitivity angiitis. I 
don’t think that this was due to the 
drugs beeause the renal failure ante- 
dates the infection. I can’t under- 
stand why an operation would be per- 
formed on a patient with hypersensi- 
tivity angiitis, nor can I understand 
why there would be a left upper quad- 
rant mass. <A fourth possibility, which 
perhaps is the best (but I hope the 
wrong diagnosis) is polyeystie disease 
of the kidney or the kidneys. I doubt 
that, first of all because at the time of 
splenectomy I hope the left kidney was 
looked at, and this diagnosis thus 
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might have been suspected; the retro- 
grade pyelograms are hardly sugges- 
tive, and this would not explain, to 
my mind, a left upper quadrant renal 
mass, nor would it explain why an 
operation would be performed—unless 
this was a large infected cyst. Again, 
the x-rays help us to rule that out. 
Lastly, as my best diagnosis, I con- 
sider this case to be one of renal vein 
thrombosis. I am going to make a 
distinction between that and_ renal 
arterial occlusion. Why could this 
patient have renal vein thrombosis? 
First of all, there was a good chance 
that the blood was hyperecoagulable due 
to hyperthromboeytopenia just after 
the splenectomy. Second, this patient 
is in the ideal age range—less than 1 
year old (as a matter of fact, less than 
1 month old when she first beeame ill). 
She had a septic course with many 
leukocytes in her urine. Third, she 
was dehydrated, secondary to her 
vomiting. She had, initially, unilateral 
involvement and I have tried to ex- 
plain the fact that there was bilateral 
enlargement on the basis of hyper- 
trophy of function of the uninvolved 
kidney. She had hematuria, pyuria, 
and albuminuria, with negative urine 
cultures. She had no exeretion of dye 
from the left kidney on the initial 
intravenous pyelogram, yet normal 
retrograde pyelograms. There are 
several points against renal vein 
thrombosis, however—first of all, the 
evanescent downhill course. She was 
very ill early in life, vet subsequently 
she thrived, was well developed and 
well nourished, and had a _ normal 
serum nonprotein nitrogen. I would 
feel more certain of my diagnosis if 
this course were more inexorably and 
relentlessly downhill. She had hepato- 
megaly and splenomegaly, and that is 
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very hard to understand. She did not 
have the nephrotic syndrome as a part 
of her illness, and I take that to indi- 
cate that the involvement was uni- 
lateral rather than bilateral. In 
experimental animals one can produce 
nephrosis on the basis of unilateral 
renal vein thrombosis, but it is hard to 
find a ease which is well documented 
in either the pediatric or the medical 
literature. 

Why is this not renal arterial oc- 
clusion, as would be suggested by the 
leukocytosis, the albuminuria, and the 
impairment of concentration ability? 
First of all, the kidneys were enlarged 
(which is against this) and this went 
on for three to four months. The 
course was septic. Classically, the pa- 
tients who develop renal arterial dis- 
ease occlusion have an aseptie course, 
a very good prognosis, and the kidneys 
become small. They also have pre- 
existing cardiovascular disease. There 
was no suggestion of cardiovascular 
disease in this patient until her kid- 
nevs began to fail. An aortogram 
was not done, I believe. 

My final diagnosis, therefore, is 
hemorrhagic infaretion of the left kid- 
ney on the basis of renal venous dis- 
ease, presumably renal vein throm- 
bosis. 


Dr. Farser.—Dr. Schwartz, would 
vou like to speak at this time? 


Dr. Ropert Scuwartrz.—Dr. Jack 
Meteoff saw this patient on many oc- 
easions, and I will attempt to speak 
for him, to the best of my ability. He 
was impressed with the same features 
as Dr. Guild. 

I just want to mention the renal 
function studies since Dr. Guild did 
not go into these in detail. These 
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values are given in eubie centimeters 
per minute, and are not corrected on 
the basis of square meterage. The 
surface area was 0.24 meters square— 
for those who want to apply the cor- 
rection. Comparing the two sides, the 
left had 0.9 compared to the right, with 
3.6 ¢.e. per minute for glomerular fil- 
tration, and 3.2 compared to 11.2 ¢.c. 
per minute for renal plasma flow. 
On the left, then, both glomerular fil- 
tration and renal plasma flow were 
reduced. The filtration fraction is 
identical with the right, which could 
be interpreted as meaning that these 
nephrons were functioning in a rea- 
sonably normal fashion. The difficulty 
in interpreting this will become ap- 
parent from Dr. Meteoff’s note. The 
problem here is that the left values 
are grossly abnormal—but is the right 
abnormal, also, and does an easily 
demonstrable abnormality on the left 
contribute to the diagnosis? The prob- 
lem is that, in dealing with an infant 
4 months of age, renal function is 
very “immature,” and glomerular 
filtration values do not reach normal 
levels until somewhere between 4 and 
6 months. This baby is in the border- 
line group where glomerular filtration 
is still a little bit low normally, and 
the same thing is true of renal plasma 
flow. Thus, one cannot give a defini- 
tive opinion regarding the right side. 
At 4 months, Dr. Bruck’s data (1) 
show a filtration rate of 40 ¢.e. per 
square meter, compared to values on 
an older child of 60 to 80 cc. If you 


take half of 40, vou are down to 20 for 
one kidney, and for this child the 
values are about 12 or 14. The differ- 
ence is between values of 12 and 20. 
To say that this is a definitively abnor- 
mal value, I think, is difficult. 
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Dr. Metcoft’s comments were: “The 
history and course of this child sug- 
gested a unilateral vascular renal 
lesion, probably associated with a trau- 
matie birth. ... The clearance value 
suggests about 65 per cent reduction 
of the glomerular bed, and 72 per cent 
reduction of the renal plasma flow in 
the left kidney when compared to 
values obtained from the right kidney. 
At catheterization, urine from the left 
ureter was bloody, that from the right 
was clear. However, this could have 
been due to the operative manipulation 
and may have no significance. I be- 
lieve the clearance data are suggestive 
and compatible with subcortical renal 
hemorrhage, with probable infarction 
of two-thirds of the left kidney. I 
would suggest that the patient have a 
left renal exploration and possible ex- 
cision of this kidney.” 

This difficulty of interpretation then 
with this child was noted by Dr. Guild 
when he wondered whether the left 
side was abnormal, and whether the 
right side represents so-called com- 
pensatory hypertrophy in a normal 
right kidney. 

Could the inerease in susceptibility 
to infection in a splenectomized infant 
raise the question of whether sepsis 
and pyelonephritis might not have been 
underlying the entire course here? 


Dr. Farsper.—Thank you very much, 
Dr. Schwartz. 


Dr. Craic.—Dr. Meteoff, preopera- 
tively, did not think that pyelonephri- 
tis was a very important part of this 
picture. 


Dr. LurHer A. Lonerno.—We did 
not have any history of a breech de- 
livery or of any trauma at the time of 
birth in this child which might lead to 


the ruptured spleen. We have seen 
children with ruptured spleens and 
also ruptured kidneys after breech de- 
liveries. Whether or not the renal 
lesion in this case was associated with 
the same injury which caused the 
splenie rupture, I don’t know. 

The operative procedure was 
straightforward. The operative note 
says that both Dr. Craig and Dr. Met- 
coff discussed the problem at length 
after the frozen section, but the nature 
of their diseussion was not recorded. 


Dr. Farser.—Dr. Diamond, would 
you like to add anything at this time? 


Dr. Louis K. DiamMonp.—<A_ good 
survey by Dr. Philipsborn? in Mont- 
real, of cases of ruptured spleen in 
the newborn, shows that every one of 
them had been subjected to some form 
of trauma, either by breech delivery 
with hard pull on the pelvis, or by 
resuscitative measures with the child 
being doubled up and stretched out 
many times—so the ribs eould have 
been pressed into the spleen. Dr. 
Philipsborn points out that many of 
these patients did not have symptoms 
immediately. They often had a sub- 
capsular hemorrhage which continued 
to ooze slowly and then, suddenly, 
either ruptured, or enough blood was 
lost, so that they went into shock the 
second, third, or fourth day—rather 
than on the first day as vou would ex- 
pect with an immediate tear in the 
capsule. As to the question of sudden, 
severe overwhelming infections in this 
age group after splenectomy, the 
figures show a small but definite hazard 
in that respect in children under 2 
years of age. 


Dr. Craic.—After Dr. Longino’s re- 
marks, maybe I should not have 
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brought this ease up. However, I will 
say that at the time of operation, first 
a small biopsy was done on the cortex, 


and then frozen’ sections were 
examined. Dr. Meteoff and I sat down 
and tried to figure out what was 


actually wrong with the kidney, and 
what should be done for this child. 


We saw, in the frozen sections, a 
marked dilatation of many of the 


tubules, and many of the Bowman's 
spaces. On the basis of this finding, 
we thought that this might represent 
a ease of unilateral eystie disease of the 
kidney. We did not see much evidence 
of infeetion on the frozen section, but 
some of the small vessels were sclerotic 
and this was quite in keeping with the 
child’s hypertension. 

The most striking feature of the re- 
moved whole kidney is the loss of the 
tips of all the renal papillae (Fig. 1). 
These are blunted and replaced by 
dense sear tissue, aligned parallel to 
The pelvie epithelium is 
regenerative (Fig. 2). There are rem- 
nants of inflammatory cells here and 
in the adjacent pelvie submucosa. 
Locally, on the cortex, there is dilata- 
tion of Bowman’s space and the prox- 
imal tubules, with a few easts which 
stain for urie acid. There were foci 
of chronie pyelonephritis with inter- 
inflammation tubular 
The arteriosclerosis 


the surface. 


stitial 
atrophy (Fig. 3). 
was not marked in this child, 

We considered this ease, then, one of 
healed papillary necrosis, with some 
pyelonephritis superimposed. I be- 
lieve that the child, even on her first 
admission, had a few white cells. She 
had one urine examination in whieh 
there were white cell casts. I wonder 
whether the combination of the shock 
that this child had, plus her pyelo- 
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nephritis, had not induced this lesion. 

The problem of papillary necrosis 
in adults is quite well defined. There 
have been large series of papers on this 
lesion, with nearly 160 cases reported 
in the literature. Ninety of these 160 
occurred in patients with diabetes.* * 
Between 3 and 5 per cent of all au- 
topsies of diabetic patients have papil- 
lary necrosis, and this is against 0.7 
per cent of all other nondiabetic pa- 
tients. Pyelonephritis is very commen 
in any series of autopsies and often 
patients running up to 20 per cent 
among those diabetics having pyelo- 
nephritis, nearly 30 per cent have 
papillary necrosis. This, then, is a 
very close relationship between pyelitis, 
pyelonephritis, papillary necrosis, and 
diabetes. These figures are in contrast 
to the 2 per cent of nondiabetics who 
have pyelonephritis at autopsy with 
papillary necrosis. Most of the diabetic 
patients do not have unilateral obstrue- 
tion. The ratio is 5 to 1 against there 
being obstruction in patients with 
diabetes and papillary necrosis, against 
a ratio of 3 to 1 for there being ob- 
struction in the nondiabetics. Cases 
are reported in which there is healing 
of the unilateral process when the 
affected kidney has been removed. 

The problem is more obseure in chil- 
dren, I think. I could find only one 
ease in the literature in which there is 
evidence of papillary necrosis.® 

Two other cases have been seen in 
our hospital. The first was in a child 
who was on the beach, developed a 
temperature of 105° F., became 
comatose, and had all the typical 
changes of heat stroke plus the renal 
papillary ischemic necrosis in a very 
early stage. The second child also had 


a history of hyperthermia and had an 
identical lesion of the kidney. 
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Fig. 2. 


Fig. 1.—Photomicrograph of kidney. The papillae has lost its tip, and the truncated 
papillary cone has been replaced by scar tissue. (Toluidine-blue-eosin, x25.) 

Fig. 2.—Photomicrograph of kidney. The scarring of the papilla and submucosa and the 
inflammation are evident. (Toluidine-blue-eosin ; x100.) 
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The etiology of these papillary 
necroses is not well understood. No 
one single etiology is recognized. There 
have been suggestions of poor blood 
supply, compromised by vaseular dis- 
ease, compression of the medullary 
vessels associated with infeetion, with 
contraction due to sear, or spasm of 
the contractive smooth muscle elements 
in the papillae which shut off the blood 
supply and induce ischemia. 
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tion in the cortex. The second general 
method of inducing this lesion is by 
tying the ureters and injecting bacteria 
into the blood stream. 

One of the functional results in the 
experimental rabbit® is a hyposthenu- 
ria, seen also in this patient. 

Whether we were justified in re- 
moving this kidney, I think, is perhaps 
partially answered by the subsequent 
course of the child. 


Fig. 3.—Photomicrograph of kidney. A small focus of pyelonephritis is present in the cortex. 


Many Bowman's spaces and proximal tubules are dilated. 


Experimentally, there are two meth- 
ods of producing this lesion. One is 
the injection of nephrotoxic agents— 
which include vinylamine, tetrahydro- 
quinoline, and mono-methyl-aniline. 
In rats, diets lacking in fat will induce 
papillary necrosis, along with calcifica- 


(Toluidine-blue-eosin ; X100.) 


Dr. WirrensorG.—What was the 
size of this kidney? 
Dr. Craigc.—This child’s kidney 


weighed 20 grams, which is essentially 
The pelves, in 
general, were not enlarged, except in 


normal for this age. 
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the region of the calyx, where loss of 
tissue had increased its size. 


Dr. WirrensorG.—Did these dilated 
tubules and Bowman’s spaces reach 
macroscopic size? 


Dr. Craic.—No, they did not. It is 
an obstructive lesion, and this has also 
been recognized in experimental 
animals. 


Dr. Farsper.—May we have a word 
now on the subsequent course? 


Dr. Lonvon.—This child 
has been admitted here twice since that 
time. The first admission was for an 
acute gastroenteritis, and at this time 
her blood pressure was recorded as 
130/90 on several oceasions. Urinal- 
ysis at that time showed a specific 
gravity which varied from 1.008 to 
1.018 and her serum nonprotein nitro- 
gen ranged around 30 to 40 mg. per 
cent. She was readmitted again and 
at this time her nonprotein nitrogen 
was 38 mg. per cent. Her blood pres- 
sure varied at this time; sometimes it 
was hypertensive and at others normo- 
tensive. Urinalysis at this time con- 
tinued to show white cells and culture 
revealed B. subtilis. Her urine sedi- 
ment has been consistently negative, 
with no cellular elements. We have 
done methylene blue stains for bacteria 
and have not seen any bacteria, but 
the most recent cultures have grown 


out a B. proteus, which are sensitive 
only to chloramphenicol and neomycin. 
Her right kidney seems to be enlarged. 
The remainder of the physical exam- 
ination is normal. 


Dr. FarBer.—Dr. Wittenborg, would 
you show the repeat pyelograms? 


“Yr. WiTTENBORG.—Again we get the 
impression of a wider spread of the 
ealyeeal system than is normal, but I 
do think the concentration of dye is 
better, and she does have a good con- 
centration of dye in the bladder. 


Dr. Farsper.—Dr. Guild, would you 
like to make coneluding remarks? 


Dr. Gui_p.—Beeause of the fact that 
this child had no diabetes, and _ be- 
cause she was so young, I dismissed 
papillary necrosis. 
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RECENT ADVANCES IN GENETICS IN RELATION TO PEDIATRICS 


F. Cuarke Fraser, M.D. 
MONTREAL, CANADA 


XCITING things have been hap- 

pening in geneties in the past few 
years, many of them directly or po- 
tentially relevant to the practice of 
medicine. This article will not attempt 
to review all the voluminous literature 
on gene form, function, and fre- 
queney,** '*? or even all the recent de- 
velopments in human geneties,** but 
will discuss some of the current trends 
in geneties and their clinical implica- 
tions. 


I, NATURE AND ACTION OF THE GENE 


Through the exploitation of new 
host of 
organisms ranging from microbes to 


biochemical techniques in a 


man, a great deal is being discovered 
about the intimate structure of genes 
about their behavior in cells, 
and populations. No 


and 
organisms, 
longer ean the gene be considered a 
bead on the chromosomal string, re- 
sponsible, in some magical way, for a 
particular trait of the 
Rather we may think of a specifie bio- 


chemieal funetion'™ associated with a 


organism. 


particular region of the chromosome, 
dynamically related to adjacent re- 
gions of the chromosome and to the 
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surrounding cytoplasm. Like the ‘‘in- 
divisible’’ atom, the gene is now sep- 
arable into several component parts, 
and it has even been suggested that 
the word ‘‘gene’’ should be replaced 
by other terms (muton, cistron, and 
recon)'*® depending on what aspect of 
it is being considered at the time. 
Nevertheless, in medical geneties the 
should be useful for 


word 
some time yet. 


gene 


A. Gene Structure.—There is now a 
great deal of evidence to suggest that 
the specificity of the genetic material 
lies in the particular arrangement of 
nucleotides in the double-helical 
strands of desoxyribosenucleie acid 
(DNA) that, along with the protein 
backbone, make up the chromo- 
somes.** QOutstanding among the 
lines of evidence pointing to DNA 
as the carrier of genetic information 
is the demonstration that the genetic 
structure of a pneumococeus, for ex- 
ample, ean be changed in a regular 
and predictable way by exposure to 
DNA from a _ genetically different 
pneumocoeccus. This change can be 
effected through direct exposure to 
the DNA (transformation)'** or by 
transfer of DNA from one bacterial 
cell to another by bacteriophage 
(transduetion).""’ This subversion of 
the coneept of gene constancy has 
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been clearly established in several 
species of microorganism, but except 
for one yet-to-be-confirmed report in- 
volving (of all things) beak color in 
ducks,® there have been no instances 
so far of DNA-induced transforma- 
tions in multicellular organisms. The 
possibility that such things could be 
done in human beings has many in- 
triguing and some alarming implica- 
tions. 

Another attack on the Mendelian 
concept of the inviolacy of the gene 
has been made in plants where Brink 
has shown that in corn, combination 
of a particular pair of genes affecting 
aleurone color always leads at meiosis 
to a change in the genetic nature of 
one of them.** Similar processes may 
occur in Neurospora** and yeasts,'"” 
though not so regularly. 

Still more upsetting to orthodox 
genetic theory is the recent discovery 
of genetic entities that can move 
about from chromosome to chromo- 
some and affect the behavior of the 
genes in the region in which they hap- 
pen to be at the time.""® This ex- 
traordinary situation (which has so 
far been found only in plants) may 
have important implications for the 
central problem of differentiation— 
i.e., Why cells which are (supposedly) 
identical genetically, follow different 
developmental paths. 

Also relevant to the problem of dif- 
ferentiation are the studies of Puck*®* 
who has developed a method of grow- 
ing pure clones of mammalian somatic 
cells by techniques comparable to 
those of bacteriology, thus getting rid 
of the difficulty due to fibroblasts 
overgrowing other cell types in ordi- 
nary tissue cultures. This technique 
should open many new avenues of 
genetic, embryological, and biochemi- 
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eal knowledge. It can profitably be 
applied, for instance, to the study of 
biochemical mutants in man, eareino- 
genesis, embryonic differentiation, 
and sensitivity of human cells to radi- 
ation. Puck has shown, for example, 
that, within a human eancer cell 
strain, different cells may have differ- 
ent growth requirements.’ Clearly, 
the assumption that the morphologi- 
cally similar cells of a tissue are also 
functionally similar is unjustified. 
Koller’®® and others have also empha- 
sized the genetical heterogeneity of 
tumor cell populations and _ have 
shown how the characteristics of a 
neoplasm may alter according to the 
pressures of mutation, selection, and 
adaptation—findings important to 
those working in the field of cancer 
therapy, for instance. 

In an elegant series of experiments, 
King and Briggs'’? have shown that 
this sort of heterogeneity of cells 
within a tissue exists also in the frog 
embryo, and that here the hetero- 
geneity is nuclear in origin. When in- 
dividual nuclei from the cells of a 
late gastrula are transplanted to enu- 
cleated eggs, some eggs will complete 
development and others will cease de- 
velopment at one stage or another. 
Thus within the same somatie tissue, 
some nuclei are just as capable of 
maintaining development as the origi- 
nal egg nucleus, but others are limited 
in their developmental potentialities 
—i.e., they have become differenti- 
ated. Serial nuclear transplantation 
experiments have demonstrated that 
the degree of nuclear differentiation 
possessed by each gastrula nucleus is 
transmitted to its deseendants. It 
would seem that one cannot think of 
differentiation simply in terms of 
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genetically identical nuclei acting on 
differing The nucleus 
and cytoplasm are a constantly inter- 
acting system, and similar nuclei, that 
build their constituents from differ- 
ent eytoplasms, may themselves be- 


cytoplasms. 


come different. 


B. Gene Function.—Great advances 
have also been made in our knowledge 
of gene funetion. According to one 
modern concept, the genetic informa- 
tion, transmitted from generation to 
generation in the DNA, is transferred 
in the somatie cells to the RNA (ri- 
bosenueleic from whenee the 
genetic specificities are imprinted on 
the macromolecules being synthesized 
The idea devel- 


acid), 


in the eytoplasm.”' 


oped mainly from the work of 
Seadle'® and others on the bread 
mold, Neurospora, where the close 


correspondence between a mutant 
gene and a specifie step in a particu- 
lar biochemical process led to the 
formulation of the ‘‘one gene—one 
enzyme’’ hypothesis, this was later ex- 
tended to proteins other than en- 
zymes.'** Though the hypothesis may 
be an oversimplifieation of the facets, it 
has been an extremely productive one. 

By the use of mutants that ‘*block”’ 
specific metabolie steps a great deal 
has been found out about the cell’s 
metabolic pathways, not only in mi- 
croorganisms, but in humans.*! 
some microorganisms it is even possi- 
ble to show that successive steps in 
the synthesis of a molecule, such as 
tryptophane, are made by a series of 
closely linked genes, arranged along 
the chromosome in such a way that 
the 
to the sequence of synthetie steps, as if 


sequence of genes corresponds 


the molecule being synthesized were 
being passed from one gene to the 
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next in  production-line fashion.** 
This does not seem to occur in the 
higher organisms, however. 

Studies on many organisms, includ- 
ing viruses, bacteria, fungi, Droso- 
phila, and humans, have provided a 
great deal of evidence that the pri- 
mary function of a gene is to imprint 
its specificity on a macromolecule 
such as an enzyme, antigen, or hemo- 
globin. Alteration of a gene, there- 
fore, causes an alteration in specifie- 
ity of the macromolecule concerned, 
and this may alter, more or less pro- 
foundly, the characteristics of the or- 
ganism. This hypothesis has led to 
the concept of ‘‘molecular diseases’”'** 
(see section V, E, 2, on the abnormal 
hemoglobins), has enhanced our 
knowledge of the ‘‘inborn errors,’’ 
and has led to an important medical 
application of geneties, namely, de- 
teeting genetic carriers of inherited 
diseases (see section V, C). 


Il, DEVELOPMENTAL GENETICS 


A. Teratogenic Genes.—In the rap- 
idly growing field of mammalian tera- 
tology genetie studies have made im- 
portant contributions to knowledge. 
In mammals one cannot operate sat- 
isfactorily on the developing embryo, 
but one can make use of naturally oe- 
curring ‘‘operations,’’ performed by 
mutant genes with very specific ef- 
fects on certain embryonic stages, and 
study the mechanisms by which these 
developmental errors give rise to mal- 
formations. For example, embryolog- 
ical analysis of the ‘‘Sd’’ gene, which 
produces malformations of the genito- 
urinary system and tail in the mouse, 
has shown that kidney aplasia or hy- 
poplasia is, in this case, a result of in- 
hibition of growth of the ureter, and 
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implies that normal metanephrie de- 
velopment depends on an inductive 
stimulus from the ureterie bud.” 
Gleucksohn-Waelsch® has recently 
diseussed a number of mutant genes 
affecting development of the central 
nervous system. One group have pro- 
vided evidence to suggest that an in- 
duetive relationship between noto- 
chord and neural tube exists in the 
mouse as it does in the Amphibia. 
Other mutant genes affect closure of 
the neural tube, and others involve 
individual regions of the central nerv- 
ous system at later stages of develop- 
ment. For instanee, the recessive 
mutant gene ‘‘eyeless’’ in the mouse 
acts by retarding growth of the eye 
vesicle, and delaying its approach to 
the overlying ectoderm, with conse- 
quent failure of lens induction and a 
variety of secondary abnormalities. 
Thus a mutant gene has been used to 
show that the formation of a normal 
lens appears to depend en an indue- 
tive stimulus from the optic vesicle. 
Embryological studies on heredi- 
tary hydrocephalus in the mouse have 
traced at least two developmental 
pathways by which this anomaly can 
occur. In one type, shortening of the 
basicranial cartilage leads to dorsal 
bulging of the cerebral hemispheres, 
telescoping of the lower parts of the 
brain, failure of formation of the fora- 
men of Magendie, and development 
of a ‘‘elassical’’ obstructive hydro- 
eephalus.** In a genetically different 
form, the defect apparently begins 
with an abnormal transudation of 
fluid from the columnar epithelium of 
the neural tube. Later, when the 
choroid plexus forms, the fluid is di- 
rected into the ventricular system, 
which thereupon dilates, except in the 
region of the relatively resistant pos- 
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terior commissure. Consequent dis- 
tortion may lead to obstruction of the 
aqueduct, and exacerbate the hydro- 
cephalus.**. Examples such as _ this 
demonstrate, in a manner impossible 
to achieve in humans, how different 
developmental errors may lead to the 
same clinical end result. 

Conversely, the same developmental 
error may lead to a variety of end 
results which, without developmental 
analysis, may appear to be totally 
unrelated. Gruneberg,” for instance, 
has demonstrated a ‘‘pedigree of 
eauses’’ in a rat mutant where such 
diversified things as emphysema, and 
right heart failure, faulty occlusion 
of the incisor teeth, kyphosis, and 
narrowing of the tracheal airway can 
all be traced back to a defect in 
cartilage formation. This and other 
examples illustrate how widespread 
the secondary effects of specific 
gene-determined abnormality can be, 
and how greatly the individual fea- 
tures of a genetic ‘‘syndrome’’ can 
vary from individual to individual. 
Such analyses will no doubt reveal 
many hitherto unsuspected develop- 
mental relations. A _ particularly 
striking example is the recessive 
‘*Disorganization’’ gene in the mouse*® 
that appears to have widespread dis- 
ruptive effects on development, so 
that affected young may have one or 
more of a fantastic array of defects 
including exencephaly, spina bifida, 
gastroschisis, anophthalmia, cleft pal- 
ate, kidney and gonad agenesis, dupli- 
cation of limbs, tongue, or intestine, 
and many others. Further analysis 
of this unusual situation should be of 
great interest, both to embryologists 
and to physicians. 

MeKusick™ shows how the princi- 
ples of developmental genetics can be 
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extended to elinical examples such 
as Marfan’s syndrome, where a 
‘*pedigree of causes’’ can be postu- 
lated, tracing from the effect of the 
gene on connective tissue to the wide- 
spread and variable features of the 
syndrome, each feature being suscep- 
tible to alteration by secondary en- 
vironmental or genetic modifiers. The 
elongation of the fingers, for instance, 
may be completely suppressed if the 
gene is imposed on a ‘‘pyknie’’ con- 
stitution. On the other hand, the de- 
gree of physical stress imposed by 
the environment may determine 
whether the genetically predisposed 
aorta will develop a dissecting aneu- 
rysm. In his book, Animal Genetics 
and Medicine, Gruneberg™ points out 
many other opportunities to gain 
clinically relevant information from 
embryological analysis of genetic ma- 
terial in the lower mammals. 

B. Other Teratogenic Agents.—Re- 
cently the field of experimental tera- 
tology has been greatly stimulated by 
the realization, due largely to the out- 
standing studies of Warkany,’®” that 
although one cannot operate success- 
fully on a mammalian embryo, one 
can alter its development in rather 
specific ways, by subjecting it to bio- 
chemical insults maternal 
vitamin deficiencies or physical haz- 


such as 


ards such as radiation. 

Here again, awareness of genetic 
principles has been useful. For one 
thing, the fact that there are differ- 
ences in the ways genetically different 
animals react to the same environ- 
mental stimulus accounts for many of 
the discrepancies between the results 
of different workers performing the 
same experiment. For instanee, it 
reasonably accounts for the fact that 
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Andersent induced diaphragmatic 
hernias in the offspring of vitamin- 
A-deficient rats whereas Warkany,’ 
using another strain, did not. Where 
species differences are concerned one 
would expect much greater diserep- 
ancies in reactions to the same agents. 
This should remind us that the results 
of experiments in lower mammals do 
not necessarily apply to humans— 
they may suggest what features to 
look for in human. teratological 
studies, but the final proof that a 
given agent is teratogenic in humans 
must depend on clinical data. 

Marked differences in the reactions 
of different inbred mouse strains to 
the same teratogenic agent have been 
demonstrated in the case of maternal 
fasting,’** galactoflavin,*”® and corti- 
sone.°* In the latter case genetic 
analysis has provided evidence that 
both maternal and fetal genotypes 
are involved, and that in strains sus- 
ceptible to the cleft-palate-producing 
properties of cortisone the palate 
normally closes later than in resistant 
strains. This has led to investigation 
of the foree that makes the embryonic 
palatine shelves approach each other 
against the resistance of the tongue. 
A better understanding of the physi- 
eal basis for resistance to teratogenic 
agents might have useful clinical im- 
plications. 


Ill, CYTOGENETICS 


A. Human Chromosome Number and 
Morphology.—New impetus has been 
given to the study of human ehro- 
mosomes by the development of im- 
proved techniques of observation® 
and the consequent discovery that the 
normal diploid chromosome number 
in man may be forty-six, rather than 
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forty-eight." It may be, in fact, that 
both counts are correct, some indi- 
viduals having forty-six and some 
forty-eight.’ 

The eytological approach may also 
prove useful in studying the genetic 
effects of radiation in humans by 
measuring the sensitivity of human 
chromosomes to radiation-induced 
breakage (preliminary studies sug- 
gest that they may be more sensitive 
than previously suspected’) and in 
eventually providing chromosome 
**maps’’'®* whereby specific muta- 
tions might eventually be assigned to 
specific cytological loci. 


B. Determination of the ‘‘Chromo- 
somal’’ Sex.—Rather to the chagrin 
of the geneticists, one of the important 
recent cytogenetic discoveries was 
made by an anatomist, who deserves 
great credit for perceiving a_phe- 
nomenon that biologists must have 
been seeing for a long time. (It is 
some comfort to this geneticist that 
at least it was a Canadian anato- 
mist!) Professor Barr and his associ- 
ates,'* while studying the neurological 
effects of fatigue, noticed that in 
female cats the majority of cells of 
the hypoglossal nuclei contained a 
special mass of nuclear chromatin, 
probably formed by fusion of hetero- 
pyknotie regions of the two X 
chromosomes. In males, who have 
only one X chromosome, most nuclei 
do not show a chromosomal mass of 
comparable size, although according 
to Sachs'®* both X and Y chromo- 
centers are identifiable. Thus it be- 
came possible, for the first time, to 
determine the chromosomal sex of an 
individual by microscopic examina- 
tion of somatic tissues. Such differ- 
ences were soon shown to exist also 
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in human tissues, ineluding skin, 
bueeal, vaginal or urethral mucosa, 
interstitial testicular tissue, and leu- 
koeytes. They appear to be already 
present in 3-week-old embryos, well 
before there is any gonadal differ- 
entiation.'** 

This observation has led to many 
intriguing discoveries, particularly as 
regards errors of sex develop- 
ment.* Patients with the condi- 
tion formerly known as ‘‘ovarian 
agenesis’? or Turner’s syndrome, for 
instanee, have been shown to have 
male type nuclei in about 90 per cent 
of cases, and the condition is more 
properly named ‘‘gonadal dysgene- 
sis.’ A number of eases of Klinefel- 
ter’s syndrome, or ‘‘testiceular’’ dys- 
genesis, have been shown to have 
female type nuclear chromatin.’ 
The method ean be useful in helping 
to distinguish cases of female pseudo- 
hermaphroditism (congenital adrenal 
hyperplasia) from externally similar 
eases of gonadal dysgenesis, and in 
diagnosing cases of male pseudoher- 
maphroditism that may have com- 
pletely female external genitalia. (It 
is recognized, however, that clinical 
and social considerations may be more 
important than the ‘‘chromosomal 
sex’’ in determining whether a child 
should be brought up as a girl or a 

A number of other interesting ap- 
plications of ‘‘chromosomal sexing’’ 
have been reported, including the di- 
agnosis of fetal sex by examination of 
amniotic cells and the suggestion that 
this could be used to predict which 
unborn babies were likely to inherit 
sex-linked recessive diseases'®* (though 
amniotic puncture may involve some 
hazard to the young embryo’). Ex- 
amination of placenta has shown that 
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most, if not all, of the tissue of pla- 
cental septa is maternal in origin,’® 
and examination of teratomas shows 
that those arising in females have 
female type chromatin, while those 
arising in males sometimes have the 


female type of sex chromatin and 
sometimes mixtures of both’ Sex 
chromatin has also been used as a 


‘*tag’’ for demonstrating that tissue 
from an area where a male baby’s 
skin had been grafted to his mother 
was, in fact, donor skin." 

Professor Barr’s original observa- 
tion on cat brains has thus thrown 
much light on sexual development 
and other problems in humans, and 
many more interesting discoveries are 
expected in future years. 

IV. POPULATION GENETICS 

Population genetics deals with the 
factors that influence the frequencies 
of genes in a population. This in- 
cludes both ‘‘natural’’ populations, 
and ‘‘domestie’’ populations, where 
increasing the frequency of favorable 
genes can be economically profitable. 
In the field of animal breeding, 
techniques of storage and 
artificial insemination and more effee- 
tive provide 
better means of breed improvement." 


sperm 


methods of selection 
Our knowledge and social maturity 
are still inadequate for the applica- 
tion of.such means to improvement 
of the human species, although the 
depressing prospect exists that they 
might quite possibly be applied to 
humans if a_ sufficiently powerful 
totalitarian government decided to 
enter the field of eugenies. Of more 
immediate interest is the fact that 
inherited diseases are becoming in- 
creasingly important causes of ill- 
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health, and for this reason the find- 
ings of population genetics are of 
great significance to all those inter- 
ested in human welfare. How much, 
for instanee, are we inereasing the 
frequencies of deleterious genes by 
improving our treatment of diseases 
that have a genetic component and 
thus inereasing the chance that af- 
fected persons will have children? 
And how much are the mutations 
eaused by the constantly rising level 
of exposure to high-energy radiation 
contributing to public ill-health? 
Some authorities have claimed that if 
these trends continue, humankind 
will inevitably degenerate into a race 
of malformed, disease-ridden imbe- 
Others take a less pessimistic 
view,’ and we do not yet know 
enough to resolve the conflict. There 
are, however, a number of recent 
trends that may indicate the direction 
of future progress. 


ciles. 


A. Maintenance of Deleterious Genes 
in Populations.—It is now becoming 
evident that the forces influencing 
gene frequencies are more subtle in 
nature and more complicated in their 
interactions than was previously real- 
ized. It used to be very simple— 
natural selection reduced, and muta- 
tion increased, the frequency of del- 
eterious genes, while migration and 
“‘drift’’ (the result of random varia- 
tions in small populations) altered 
the frequeney in either direction 
depending on the particular situation. 
The mutation rate could be caleulated 
simply as the amount of mutation 
necessary to replace the genes lost 
by selection. 


It now appears, however, that the 
situation is much more complicated 
than this.* 


Natural selection acts 


Zz \ 


not on genes, but on individuals, and 
in this respect the effects of natural 
selection on the frequeney of a par- 
ticular gene depend on what other 
genes are present, and on the environ- 
mental situation. Furthermore, there 
appear to be factors other than muta- 
tion that can inerease the frequencies 
of deleterious recessive genes. Dunn* 
has shown that mutant forms of a 
gene causing vertebral malformations 
occur surprisingly often wild 
mouse populations. This is apparently 
not because of a high mutation rate, 
but beeause the gametes of mice 
carrying the mutation are not pro- 
duced in the usual 50:50 ratio; instead 
there is an excess of gametes carrying 
the mutant gene. It has been ealeu- 
lated** that only a small segregation 
advantage would keep a deleterious 
gene in a population without the need 
for replenishment by mutation at all. 
It will be interesting to see whether 
such a phenomenon can be demon- 
strated in humans. 

Another mechanism for maintaining 
the frequency of a deleterious reces- 
sive gene in a population is the phe- 
nomenon of heterozygote advantage. 
It is now clear from animal experi- 
ments that some genes that are obvi- 
ously harmful when present in a 
double dose (homozygous) are actu- 
ally beneficial to the organism in a 
single dose (heterozygous). Only a 
limited number of examples of this 
phenomenon have been discovered so 
far, and most of the relevant informa- 
tion comes from the lower organisms, 
but there is at least one clear-cut 
example of heterozygote advantage 
in humans. There is a gene, h4,* re- 


*The nomenclature of the hemoglobins is 
still in a state of flux.’ 
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sponsible for a step in the synthesis of 
normal hemoglobin. An abnormal 
form of the gene, h‘, is responsible 
for the formation of an abnormal 
hemoglobin, causing the red blood 
cells to sickle under reduced oxygen 
tension. Persons homozygous for the 
abnormal gene (h*h*) develop a fatal 
hemolytic anemia. Persons _heter- 
ozygous for the gene (h*h*) have the 
sickle cell trait, but no overt disease. 
The interesting thing is that persons 
heterozygous for the gene are unusu- 
ally resistant to malaria, so that in a 
region where malaria is endemic, the 
heterozygotes are at a selective ad- 
vantage,? which is apparently why 
the gene is so common in certain 
parts of Africa and the descendants 
of emigrants therefrom. Thus a gene 
that kills the individual in the homo- 
zygous condition can actually be ad- 
vantageous to the heterozygote! We 
have yet to discover how widespread 
and important this phenomenon may 
be in humans. 

Other examples of factors influ- 
encing gene frequencies inelude the 
recently discovered association of 
blood groups with certain diseases; 
e.g., group O people have an ele- 
vated frequency of peptie uleer, and 
group A people appear to be predis- 
posed to gastric cancer and dia- 
betes..." This effect is so marked 
that a group O person is about 37 per 
cent more likely to develop duodenal 
uleer than a person of some other 
blood group, and a group A person 
has about a 20 per cent increased 
probability of developing gastric 
eaneer.** The exact interpretation 
of the statistical association is not 
yet entirely clear, but there seems no 
doubt that it exists, and that it has 
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important clinical implications. Fur- 
thermore there is the possibility that 
suppressor genes may exist in humans 
as in Drosophila® that inhibit the ef- 
fects of nonallelie deleterious mutants 
and hence reduce the pressure of natu- 
ral selection on them. Finally, the pos- 
sibility exists that carriers of deleteri- 
ous genes may overcompensate for 
their defective children by having 
more children than they otherwise 
would have. Such an effect has been 
demonstrated by Glass*' in Rh-nega- 
tive mothers of erythroblastotic 
babies. 

Two points may be made. (1) 
There are factors other than mutation 
that can maintain deleterious genes in 
a population, but we do not yet know 
how important these may be. It is 
possible that such things as hetero- 
zygote and segregation advantage are 
more frequent in humans than was 
previously thought. If so, mutations 
would be comparatively less im- 
portant as causes of ill-health. (2) It 
is much more difficult than was previ- 
ously thought to make predictions 
about the effeets of selection on the 
frequeney of a particular gene. Thus 
the proponents of eugenie programs 
are having to revise their ideas about 
the effectiveness of eugenie measures. 
Suppose, for instance, it is shown that 
the recessive gene causing fibrocystie 
disease of the pancreas when homo- 
zygous is beneficial to the heterozy- 
gous earrier. Would we be justified 
in advising the parents of an affected 
child not to have further children, on 
the grounds that they will be in- 
creasing the gene frequency? Much 
more information is needed before 
one can answer such difficult ques- 
tions, and it can be considered a real 
advance that the need for caution in 


making eugenic predictions is now 
widely accepted among human geneti- 
cists. 

B. Genetic Hazards of Radiation.— 
The advent of the atomie age, and 
the inevitable increase in exposure of 
human populations to high energy 
radiation, has created an important 
practical problem for population ge- 
neticists. When the genetie implica- 
tions of the rising radiation back- 
ground aroused publie coneern, and 
the geneticists were asked to predict 
just how much ill-health would be 
caused by a given amount of radia- 
tion, we were found to be woefully 
ignorant. One bit of good blown by the 
ill-wind of atomie warfare may be the 
fact that increased public interest in, 
and support of, research in medical 
genetics will, quite apart from the 
radiation aspects, lead to a_ better 
understanding of the eauses of dis- 
ease, and thus to higher standards of 
medical eare. 

This article will not attempt to 
review the voluminous literature on 
the genetic hazards of radiation in 
humans. <A number of very com- 
petent review articles are availa- 
ble.** Suffice it to say here, 
first, that there seems to be no doubt 
that the genetic effects of radiation 
are usually harmful, particularly if 
one aecepts radiation-induced leu- 
kemia and bone sarcoma as examples 
of somatie mutation. Most of the 
arguments arise only about the extent 
of the harm, not about whether it 
exists. A recent claim that radiating 
human ovaries did no genetic harm 
to the first and second generation 
offspring’’” must be heavily dis- 
counted, since the data are inade- 
quate to support the conclusion. 
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Second, by far the greatest propor- 
tion of radiation now received by 
human beings comes from diagnostic 
and therapeutic radiography. One 
should not, for this reason, withhold 
radiological examination or treatment 
which may protect or promote the 
health of the patient. One can, how- 
ever, cut down appreciably the 
amount of radiation received, by 
eliminating unnecessary sources of 
radiation such as shoe-fitting ma- 
chines, and by taking stringent meas- 
ures to reduce the amount of radia- 
tion received by the gonads in 
radiological procedures to an absolute 
minimum compatible with good medi- 
eal care. 


V. MEDICAL GENETICS 


A. Experimental Mammalian Ge- 
netics.—The importance of the lower 
mammals as experimental material 
for the investigation of medical prob- 
lems is widely recognized. In eancer 
research, the use of inbred mouse 
strains has been invaluable in clarify- 
ing the complicated interactions of 
genetic and environmental factors 
underlying neoplastic change,*' and 
in providing large numbers of mice 
which can be expected to develop a 
specific type of cancer with a predict- 
able frequency, for use in sereening 
new drugs of potential therapeutic 
value. Studies on inbred mouse 
strains have also helped to unravel 
the complicated web of gene-environ- 
ment interactions underlying such 
things as body size** ** and disease 
resistance®™ and will provide use- 
ful guides to the analysis of such 
problems in humans. 

Perhaps not so well appreciated is 
the existence of a great variety of 
inherited diseases in the lower mam- 


mals that should provide a great deal 
of valuable information about their 
human counterparts. These include 
a macrocytic anemia in the mouse,’® 
cataracts in rats’? and mice,*’ epi- 
lepsy in rabbits,’** a type of hemo- 
philia in dogs," osteopetrosis in 
rabbits'** and mice,”? retinal degenera- 
tion in mice’ and deaf- 
ness,** diabetes mellitus,?” museu- 
lar dystrophy,’® pituitary dwarfism,” 
spastic paralysis*® and spherocytosis'** 
in mice, and many others. Since 
animals with the disease in question 
ean be bred in virtually unlimited 
quantities, they provide an oppor- 
tunity for studying the etiology, nat- 
ural course, and therapeutic possi- 
bilities of the disease under uniform 
experimental conditions unachievable 
clinieally. A great many such mutants 
are as yet unexplored pathologically 
and biochemically; here is a pool of 
potential information whose exploita- 
tion will lead to some of tomorrow’s 
**recent advanees.’’ 

B. Genetic Study of Human Dis- 
ease.—The enormous amount of mor- 
phological, biochemical, and physio- 
logical information available on 
humans makes man in some respects 
a very suitable organism for genetic 
studies,’ and some of the notable 
advances in biochemical and popula- 
tion genetics have been based on 
human material. But because of 
man’s long generation time, small 
average family size, and disinclina- 
tion to breed according to the wishes 
of geneticists, it will be some time 
before the sensational advances in the 
genetics of lower organisms will be 
fully matched in the field of medical 
genetics. Furthermore, human genet- 
ies got off to a bad start and is only 
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now beginning to recover from its 
early setbacks. One such setback 
followed the premature and over- 
enthusiastic application of Mendelian 
principles to the problem of ‘‘race 
improvement.’’ The culmination of 
this movement in the unfortunate 
excesses of the German Nazi regime 
has given the science of eugenics a 
bad name which has not yet been 
entirely erased. However, the mod- 
ern ‘‘eugenie hypothesis’’ is a model 
of caution and sobriety.*® 

Another setback to human genetics 
resulted from the fact that after 
Mendel’s laws were rediscovered, a 
great deal of effort was spent trying 
to prove that Mendelian inheritance 
oceurred in humans. This may have 
been a necessary state of affairs at 
the time, but it unfortunately led to 
a tendeney for investigators to report, 
in the literature, eases of disease 
where the familial distribution sup- 
ported the Mendelian hypothesis, and 
ignore clinically similar cases with 
no affeeted relatives. This resulted 
in the literature becoming ‘‘loaded’’ 
with familial eases and gave quite : 
prejudiced impression to the unwary 
reader. The acceptanee of genetic 
principles in medicine must have been 
greatly delayed by such claims that 
were often so far from reality that 
their falsity must have been quite 
obvious to the observant elinician. 

1. Special statistical methods: Re- 
cently, however, the great advances 
in control of infectious and nutri- 
tional diseases have led to a rapid 
upsurge of interest in the genetic 
components of disease, and hardly a 
week goes by without a description 
of some new genetic syndrome or ¢ 
refinement in our knowledge of the 
genetie pattern in some disease. This 
trend has been greatly accelerated by 
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the development of statistical tech- 
niques to handle the special problems 
of genetic analysis in humans.'** 

It is now recognized that in order 
to obtain an unbiased evaluation of 
the nature of the hereditary com- 
ponent in the etiology of a certain 
disease, one has to collect a consecu- 
tive series of cases, without regard 
to whether or not there are affected 
relatives, and then compare the 
familial distribution in the relatives 
with that in a suitable control series. 
Biases due to selection of familial 
eases can best be avoided by inelud- 
ing all eases of the disease in a de- 
fined population, though this is usu- 
ally very difficult. Noteworthy 
examples of this approach inelude 
the studies of Fogh-Andersen®’ on 
harelip and cleft palate, Grunnet*® on 
diabetes mellitus, Crowe and associ- 
ates** on neurofibromatosis, and 
Stevenson and Cheeseman'*® on rheu- 
matie fever. The data thus collected 
ean be most useful in supplying esti- 
mates of risk rates for advising fami- 
lies with affected members about the 
probabilities of occurrence of the 
disease in relatives.®* °° 

It is also necessary, of course, in 
analyzing such data, to allow for the 
fact that the families being studied 
are almost always ascertained by the 
fact that they contain an affected in- 
dividual, so that this individual 
should not be included in ealeulations 
of the frequency of affected relatives. 
Failure to correct for this sort of bias 
had led to misleading statements 
about the inheritance of a number of 
diseases, e.g., poliomyelitis.’** 

2. Heredity versus environment: 
Twins may contribute useful informa- 
tion on the question of whether hered- 
ity is important in the etiology of a 
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disease, but only in so far as the se- 
ries of twins is collected without re- 
gard as to whether or not they are 
concordant for the disease, and in so 
far as zygosity is correctly deter- 
mined.??* 18° Since these require- 
ments (particularly the former) are 
difficult to achieve, twin studies have 
not yet contributed a great deal to 
our knowledge of heredity in disease. 
Kallmann’s twin-family studies on tu- 
bereulosis,** schizophrenia,”* manic de- 
pressive psychosis,” and homosexual- 
ity®® have been valuable in emphasiz- 
ing the importance of genetic factors 
in these conditions. Simonds,'*’ how- 
ever, has recently demonstrated how 
extensive and subtle the biases can be 
in the collection of twin series, and 
her study casts doubt on the precision 
of most estimates of heritability in 
twins. 

The use of monozygotic twins as ex- 
perimental material, to compare ef- 
fects of different dietary regimes, 
medical treatment, teaching methods, 
reactions to psychological situations, 
and so forth, seems to have been 
largely unexploited so far, although 
Robertson and associates'® have used 
the method in a nutritional study and 
Glass® has presented some prelimi- 
nary studies of muscular-visual pre- 
cision in monozygotie twins and sug- 
gested how an extension of this type 
of study could provide useful data on 
the heritability of such things as 
adaptability. 

One result of our improved under- 
standing of the genetic factors under- 
lying disease has been the virtual dis- 
appearance of the ‘‘ which is more im- 
portant—heredity or environment?’’ 
question. Although generalizations 
in this field are notoriously unreliable, 
it may be helpful to think of geneti- 
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cally influenced diseases in two major 
categories. First, there are a large 
number of diseases showing simple 
Mendelian patterns of inheritanee,** 
each one being rare (because of the 
strong selective forces acting against 
them), but all together constituting 
an appreciable portion of the sum to- 
tal of human ills. Second, there are 
much commoner diseases such as dia- 
betes mellitus, rheumatie fever, epi- 
lepsy, and many of the common mal- 
formations, that show familial dis- 
tributions, but not according to sim- 
ple Mendelian patterns. Here the sit- 
uation often seems to be that one elin- 
ical category contains a number of 
etiologically different types, including 
a minority of cases with a more or 
less clear-cut Mendelian pattern of in- 
heritanee and a majority of eases due 
to various combinations of multiple 
genetic and environmental factors, 
their interactions determining whether 
a given individual crosses the nebu- 
lous border line between normality 
and disease. Epilepsy is certainly 
a heterogeneous clinical category,'* 
and similar situations have recently 
been suggested for diabetes mellitus” 
and schizophrenia.'*° In the case of 
harelip and cleft palate, about 1 per 
cent of the cases seem to be associated 
with labial cysts which show simple 
dominant inheritance,’™' and the rest 
show a familial distribution®” ** but 
no clear-cut pattern. Experimental 
studies on cleft palate would suggest 
that the defect can be produced in 
several ways, each involving a com- 
bination of several genetie and envir- 
onmental factors.°* In view of this 
situation, generalized statements about 
whether heredity or environment is 
more important in causing a disease 
appear futile, to say the least. 
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C. Detection of Genetic Carriers.— 
One of the most important develop- 
ments in medical genetics from a prac- 
tical point of view is the matter of de- 
tecting the carriers of genetic dis- 
eases, i.e., those persons who are able 
to transmit a gene for a given disease 
to the offspring, but who do not have 
the disease themselves, either because 
the gene is recessive and the person 
is heterozygous for it, or because for 
some reason or other a dominant gene 
has failed to express itself (reduced 
penetrance). In both cases, detection 
of heterozygous carriers would be use- 
ful to the counselor, who wishes to 
know which relatives of an affected 
person may transmit the gene to their 
children. The sisters of hemophiliac 
males, for instanee, have a 50:50 
chanee of inheriting the hemophilia 
gene from their mother (in which case 
they are likely to have affected sons) 
or inheriting the normal gene from 
their mother and having only unaf- 
fected sons. It would be a great ad- 
vantage in advising such families to 
know which females had in fact in- 
herited the hemophilia gene. Simi- 
larly, an albino who was contemplat- 
ing marriage might value the possi- 
bility of detecting, by transillumina- 
tion of the iris, that his prospective 
mate was a earrier of the albino 
gene.“ 

In the case of reduced penetrance, it 
would be valuable to identify carriers 
not only in order to predict which in- 
dividuals might have affected chil- 
dren, but to study the circumstances 
associated with failure of the gene to 
manifest itself, with the hope of find- 
ing ways in which the gene effects 
could be suppressed therapeutically. 

Neel,*** in 1947, drew attention to 
the importance of carrier detection in 
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genetic counseling and other aspects 
of medicine, and Hsia** has recently 
reviewed progress in the laboratory 
detection of the heterozygous carriers 
of hereditary diseases. Noteworthy 
advanees have been made, and Hsia 
lists the following recessive conditions 
in which there is reliable evidence 
that heterozygotes can be detected: 
adrenal hyperplasia, afibrinogenemia, 
cystinuria (one type—see section V, 
E, 1), congenital hypothyroidism with 
goiter, fibrocystic disease of the pan- 
creas, galactosemia, hypophosphatasia, 
idiopathic hemochromatosis, labile 
factor deficiency, nephrogenic dia- 
betes insipidus, phenylketonuria, PTC 
deficiency, sickle cell anemia, SPCA 
deficiency, and thalassemia. Sugges- 
tive, but not conelusive evidence has 
been presented for diabetes mellitus, 
Gaucher’s disease, glycogen storage 
disease, hemophilia (mild type), hy- 
poglyecemosis, idiopathic hypopro- 
thrombinemia, idiopathic hyperlipe- 
mia, juvenile amaurotie idiocy, Nei- 
mann-Pick’s disease, PTA deficiency, 
and Wilson’s disease. Further ad- 
vanees in this field are confidently to 
be expected, with consequent benefit 
to patients and their relatives. 


D. Genetic Counseling —Advancees in 
the field of genetic counseling stem 
from the inerease in, and refinement 
of knowledge about, the genetics of 
the diseases about which counseling 
problems arise,’** and the growing 
realization that counseling families 
about genetic problems is not just a 
matter of making a statistical predic- 
tion, but requires evaluation of the 
whole family situation including psy- 
chological, social, religious, economic, 
and domestic factors. Proper inter- 
pretation of the statistical prediction 
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within these terms of reference may 
often require consultation with a 
priest, psychiatrist, family physician 
or marriage counselor.®>** The de- 
mand for genetic counseling is grow- 
ing and there is an inereasing need 
for suitably trained counselors as it 
becomes recognized that the proce- 
dure ean be helpful. 


E. Applications of Genetic Princi- 
ples to Medical Problems.—To demon- 
strate how genetic methods can be use- 
ful in helping to solve medical prob- 
lems, the author has chosen, from a 
number of possible cases, two specific 
examples. 

1. The genetics of cystinuria: The 
studies of Harris and others’ ** have 
helped greatly to clarify the confusion 
about the inheritance of this disease. 
They found that the families studied 
fell into two groups. In one group 
eystinuria shows simple recessive in- 
heritanee. The homozygotes for the 
recessive gene exerete abnormally 
large amounts of eystine, lysine, argi- 
nine, and ornithine, and frequently 
form stones, whereas the heterozygotes 
have normal urinary amino acid ex- 
eretion. In the other group the homo- 
zygotes are indistinguishable from 
those of the first group, but the heter- 
ozygotes show a moderately increased 
exeretion of cystine and lysine, and 
form stones occasionally. Thus the 
clinical disease, cystinuria, can be due 
to homozygosity for one of at least 
two different gene pairs. (A situation 
where several different genes can each 
produce the same clinical entity is 
well known in the lower organisms 
and seems to oceur quite often in hu- 
mans, e.g., deaf-mutism,'” fibroeystic 
disease of the pancreas,”® glycogen 


storage disease,* hemophilia, and 
perhaps thalassemia.'**) 

Harris’ study also represents an in- 
genious application of family studies 
to the elucidation of a physiological 
problem. He studied urinary execre- 
tions of cystine, arginine, and lysine 
in cystinurie patients and their rela- 
tives. Because the heterozygotes for 
one of the cystinuria genes show inter- 
mediate levels for cystine excretion he 
was able to correlate the excretion of 
cystine in members of cystinurie fam- 
ilies with that of the other two amino 
acids over a wide range of excretory 
levels. <A _ positive correlation was 
found between cystine and lysine over 
the whole range from 20 to 800 mg. 
cystine per gram of creatinine. On 
the other hand, the exeretion of ar- 
ginine does not begin to rise until the 
cystine level approaches 250 mg. per 
gram of creatinine and then rises rap- 
idly. This leads to the suggestion 
that a normal renal tubular resorp- 
tive mechanism which is at one stage 
specific for cystine, lysine, arginine, 
and ornithine is defective in cystinurie 
patients. When it is completely de- 
fective, all four amino acids are ex- 
creted in excessive amounts, but when 
it is only partially defective, arginine 
and possibly ornithine are resorbed 
preferentially to cystine and lysine. 
If one postulates a carrier substance 
that transfers these four amino acids 
across the tubular wall, it follows that 
arginine has a greater affinity for the 
carrier substance than has cystine or 
lysine.** Thus the genetie approach 
has provided precise information for 
the use of genetie counselors in pre- 
dicting which family members will be 
susceptible to stone formation and has 
also contributed to the understanding 
of normal kidney tubular function. 
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2. The hemoglobins: Probably the 
most outstanding recent advance in 
medical genetics is the analysis of 
gene-determined differences in hemo- 
globin structures and particularly 
that associated with sickle cell dis- 
ease. The familial nature of sickle 
cell anemia was recognized shortly 
after the disease was first deseribed, 
but no distinction was made between 
the sickle cell trait (sickling of the 
red cells under reduced oxygen ten- 
sion) and sickle cell anemia—both 
were thought to be due to a dominant 
gene with variable expressivity. Great 
eredit goes to Neel,***** who sys- 
tematically examined the relatives of 
a series of patients with sickle cell dis- 
ease and showed that: (1) in almost 
every case of sickle cell disease both 
parents were found to have the sickle 
eell trait,’ (2) in the offspring of 
parents with the sickle cell trait a 
‘atio of 1 normal:2 sickle cell trait :1 
sickle cell disease was found"™*; and 
(3) the children of patients with 
sickle cell disease married to nonsick- 
ling spouses all had the sickle cell 
trait."** These facts lead irresistibly 
to the conelusion that the sickle cell 
trait is produced by the sickle cell 
gene in combination with the normal 
form of the gene, and that sickle cell 
disease is caused by the sickle cell 
gene in double dose. The rare excep- 
tions to point (1) above could be ae- 
eounted for on the basis of illegiti- 
macy, or interaction of the sickle cell 
gene with a gene for another abnor- 
mal hemoglobin (see below). 

Shortly after Neel’s original report, 
Pauling’*® showed that the blood of 
patients with sickle cell anemia con- 
tained a ‘‘defeetive’’ hemoglobin sep- 
arable from normal hemoglobin by 
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electrophoresis. Blood from persons 
with the sickle cell trait contained 
both normal and sickle cell hemo- 
globin in the same erythrocytes, as if 
each gene were determining the strue- 
ture of its own hemoglobin molecules, 
independently of the other mer ‘er of 
the gene pair. The idea (stemming 
largely from the work on Neuro- 
spora'*’) that genes act by imprinting 
their specificities on enzymes or other 
protein molecules was thus brought 
into the medical limelight, and this 
led to the coneept of ‘‘moleeular dis- 
eases.’’ This line of thinking has un- 
doubtedly been one of the factors re- 
sponsible for the above-mentioned up- 
surge of interest in the biochemical 
detection of earriers of disease, and 
for the discovery of a specifie enzy- 
matie defect in a number of genet- 
ically determined diseases such as 
galactosemia,** the various forms of 
glycogen storage disease,*' hypophos- 
phatasia,®? and phenylketonuria.'** 

To return to the geneties of sickle 
cell disease, another important devel- 
opment has been the recent demon- 
stration by Ingram®*' that sickle 
cell hemoglobin differs from normal 
hemoglobin in only one of about three 
hundred amino acids that constitute 
the polypeptides of the hemoglobin 
molecule—a particular glutamie acid 
in one of the peptides of the normal 
hemoglobin molecule is replaced by a 
valine molecule in sickle cell hemo- 
globin. Thus a single gene substitu- 
tion has been identified, for the first 
time, with a subtle but specifie change 
in the structure of a protein molecule 
—no eloser approach to understand- 
ing the mode of action of a gene has 
yet been made. 

Not long after the geneties of sickle 
cell disease was elucidated, another 
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abnormal hemoglobin, hemoglobin C, 
was identified, also by its character- 
istic electrophoretic mobility.” Het- 
erozygotes for this gene are usually 
asymptomatic, but the homozygotes 
have a mild hemolytic anemia, with 
splenomegaly.’ This gene appears 
to be a mutation at the same locus as 
the sickle cell gene, and a person in- 
heriting both mutant genes has a se- 
vere hemolytic anemia similar to that 
of a person with sickle cell anemia.” 

A number of other abnormal hemo- 
globins are now recognized, and no 
doubt their nomenclature will soon 
outstrip the alphabet. Hemoglobin G 
appears to be a normal variant, and 
to involve a different genetie locus 
from S and C. Hemoglobins D, E, I, 
and J are not yet sufficiently well 
studied to determine their relation- 
ships to the other mutant types. 
Hemoglobin H is unusual in that it 
appears only in persons who are also 
heterozygous for the gene for thalas- 
Hemoglobin M, reeently 
identified by starch electrophoresis, is 
associated with congenital methemo- 
globinemia.*® The gene for thalas- 
semia, which in the heterozygote pro- 
duces thalassemia minor, and in the 
homozygote produces the much more 
serious and fatal thalassemia major, 
seems to be inherited independently 
of the loei for S and C and for G 
hemoglobins.” |However, persons 
heterozygous for the T gene and 
heterozygous for either the hemoglo- 
bin S, C, or E gene manifest a severe 
anemia. It appears that family stud- 
ies in eases of hemolytic anemia, in- 
cluding electrophoretic analysis, may 
provide the pediatrician with highly 
useful information, both from the 
point of view of diagnosis and for 
counseling the parents of such eases 


about the possibility that severe hemo- 
lytic disease may occur in future sib- 
lings or other relatives of the patient. 

The puzzle presented by the high 
frequency of certain abnormal hemo- 
globins in certain areas of the world 
and the partial answer provided by 
the fact that heterozygous carriers of 
the sickle cell gene are relatively re- 
sistant to malaria have been discussed 
earlier in this paper and are well re- 
viewed by Neel.'** Besides the pre- 
viously mentioned eugenie implica- 
tions of this discovery, there are sig- 
nificant anthropological and _ evolu- 
tionary considerations that cannot be 
reviewed here. The discovery, by the 
application of simple genetie princi- 
ples, of the mode of inheritance of 
sickle cell anemia has led to findings 
of such fundamental importance, and 
with such widespread ramifications, 
that it represents an outstanding land- 
mark in the history of medieal ge- 
neties. 

3. Other developments: Space does 
not permit the discussion of many 
other important developments in med- 
ical genetics, such as the use of tissue 
culture in studying the biochemistry 
of genetically determined diseases,” 
the use of dermatoglyphies in the di- 
agnosis of Mongolism,'** the diseov- 
ery of genetically determined variants 
in the serum proteins,'™ the existence 
of blood group chimeras, possibly due 
to fusion of placental circulations in 
dizygotic twins in some eases,** but 
not in others,** the use of hereditary 
agammaglobulinemia to study the ori- 
gin, fate, and function of gamma glob- 
ulin, and many others. There will 
be no lack of material for future re- 
view articles on recent advances in 
medical genetics. 
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In a previous article the writer 
provided a list of diseases of pediatric 
interest and what was known about 
their familial distributions. The fol- 
lowing items represent some additions 
to and modifications of the previous 
list. 

The 
sex-linked 


**eongenital’’ 
recessive 


Agammaglobulinemia, 


form usually shows 
inheritance.6° 
Recessive.107 

See text. 
Anemia, hemolytic, nonspherocytic. May pre- 


sent as hemolytic disease of the newborn. 


Agranulocytosis, infantile. 


Anemia-hemoglobin C disease. 


Dominant.35 

0.75-3.7/1,000 births.148 Av- 
erage risk for siblings about 5 per cent of 
anencephaly or spina bifida 
Higher in some families? 


Anencephaly. 


having 
aperta.56, 148 
May oc- 
Genetics not clear.28 


Arthrogryposis multiplex congenita. 

eur in siblings. 
Dominant with 
somewhat reduced penetrance. About one- 
half the eases have a cleft lip and palate 
as well, These represent about 1 per cent 
of eleft lips.1s1 


Cleft lip with labial cysts. 


Convulsive disorder. May be a symptom of 


specific inherited disease such as amaurotic 
idioey, epiloia, phenylketonuria, or sickle 


cell anemia. For ‘‘centrencephalic’’ 


(‘‘idiopathie,’’ ‘‘essential’’) epilepsy, 


risk for sibs being ‘‘ chronic’ 


’ epilepties is 
about 5 per cent.56, 124 
Cretinism, goitrous, nonendemic, often occurs 


The 


athyreotie type occasionally oecurs in sib- 


in siblings.19° Possibly recessive. 


lings.3° 
Dentinogenesis May oceur as 
part of osteogenesis imperfecta, or as a 


imperfecta, 


separate entity with dominant inherit- 
ance.§? 
Diabetes mellitus. 1/100. Probably etiolog- 


ically heterogeneous. Occasional dominant 


pedigrees with somewhat reduced pene- 


tranece.25 Some studies suggest recessive 
inheritance with reduced penetrance.76, 149, 
175 Siblings of severe cases (fasting blood 
sugar over 200 mg. per cent, ketonuria, re- 
quiring insulin), with normal parents, have 
an empirical risk of 5 per cent of develop- 
ing diabetes before age 20, 11 per cent be- 
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fore age 60.75 Offspring of a diabetic 
(other parent normal) has about a 5 to 
15 per cent chance of developing diabetes 
before age 30.40, 56 

Dwarfism, with brachydactyly and sphero- 
phakia (Marchesani’s syndrome). Re- 
cessive, with mild manifestations in the 
heterozygote.104 

Elliptocytosis. Dominant. Linked to ABO 
blood group loeus.109 

Endocardial fibroelastosis. Primary type re- 
eurs in siblings, possibly recessive inherit- 
ance,101 

Factor V deficiency. 

Factor VII deficiency. 

Galactosemia, 
gotes sometimes have abnormal galactose 
tolerance.83 


See parahemophilia. 
See SPCA deficiency. 


Probably recessive; heterozy- 


Glycogen storage disease. At least four dif- 
ferent types, each probably recessive, each 
with a block at a different step in the 
metabolism of glycogen.31 

Glycosuria, renal. Often dominant.103 

Hartnup disease. Pellagra-like rash, with 
ataxic episodes and renal amino-aciduria. 
Probably recessive. 

Heart disease, congenital. Etiologically het- 
erogeneous. Risks for heart malformations 

associated with syndromes such as mon- 

golism, Marfan’s syndrome, chondrodys- 
trophia caleificans congenita, the Ellis-van 

Creveld syndrome, and the maternal ru- 

bella syndrome will depend on recurrence 

risk for the specific disease. Excluding 
these, average risk for siblings (parents 
normal) is 2 per cent or less for coarcta- 
tion of the aorta, interauricular septal de- 
fect, interventricular septal defect, patent 
duetus arteriosus, isolated pulmonary val- 
vular stenosis, and tetralogy of Fallot.6, 56, 
108, 119, 151 

Hyperostosis cortical, infantile (Caffey’s dis- 


ease). May occur in siblings.168 Genetics 
not elear. 

Hypoglycemosis, idiopathic, infantile. Often 
occurs in siblings.? 

Hypophosphatasia. Probably recessive, with 

some heterozygotes having low serum alka- 

line phosphatase and/or phosphorylethanol- 

aminuria.52 


Hypospadias. Risk for brothers 9 per cent.173 
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Leukocytes, wnsegmented. See Pelger-Huet 
anomaly. 

Leukemia. Risk for siblings very low,182 
except in a few families.45 

Lobster-claw malformation. See split hand 
deformity. 

Marchesani’s syndrome. See dwarfism with 
brachydactyly and spherophakia. 

Mongolism. Risk for siblings of an affected 
child about 1/800 when mother is age 25, 
rising to about 1/16 if mother is 45.146 

Nephrosis, idiopathic. May occur in siblings, 
but rarely.49 

Parahemophilia (Factor V, labile factor, ac- 
celerator-globulin deficiency). Probably 
recessive, but heterozygotes have asymp- 
tomatic mild factor V deficiency.84 

Pelizaeus-Merzbacher disease. Sex-linked 
recessive; or autosomal dominant in males, 
recessive in females.153 

Pellagra-like rash with ataxia and amino-aci- 
duria. See Hartnup disease. 

Pentosuria. 1/50,000. Urinary excretion of 
l-xyloketose (recessive) or dl-arabinose 
(dominant ) .103 

Posterior-root degeneration. sensory 
radicular neuropathy. 

Progeria. May occur in siblings; genetics 
not clear,.130 

Pseudohemophilia (Von Willebrand’s dis- 
ease). Usually dominant, but occasional 
family sex-linked recessive.114 

PTA deficiency (plasma thromboplastin 
antecedent deficiency). Dominant with 
variable expression.161 

Puberty, precocious, constitutional. Dominant, 
not expressed in heterozygous females.9% 

Pyelonephritis, interstitial, with nerve deaf- 
ness. Dominant; fatal in males, mild or 
asymptomatic in females; may be par- 
tially sex-linked. Affected males may have 
cataracts. Disease may resemble acute 
glomerulonephritis or nephrosis at some 
stages.67 

Pyloric stenosis, hypertrophic. 3/1000, 52: 
19. Risk for siblings, 6 per cent.118 For 
offspring 7 per cent.120 For siblings of 
affected child with affected parent, 40 per 
cent.120 

Radial absence. Dominant in some fami- 
lies.42 Often sporadic. Sometimes occurs 


with Fanconi’s aplastic anemia (probably 
recessive ) ,105 

Renal anomalies with malformed ears. Atten- 
tion has been drawn to the association 
between malformed ears and malformed 
kidneys and/or ureters.82 Though it is 
not yet clear how many cases of mal- 
formed ears have kidney anomalies, the 
association may be diagnostically useful. 

Renal aplasia, with peculiar facies (‘‘Pot- 
ter’s syndrome’’), May occur in siblings, 
but rarely.10 

Retinoblastoma. Dominant with about 80 
per cent penetrance.4s, 183  ‘‘Sporadic’’ 
eases may be germinal mutations (risk for 
children 40 per cent) or somatic mutations 
or phenocopies (risk for children 0). 
Sixty per cent of cases are bilateral, which 
are more likely to be mutations than 
unilateral ones. Average risk for siblings 
of a sporadic case about 1 per cent. Aver- 
age risk for offspring of a bilateral case 
about 20 to 40 per cent, for offspring of a 
unilateral case about 5 to 10 per cent.183 

Rheumatic fever. Genetic predisposition to 
rheumatic reaction to streptococcal infec- 
tion said to be recessively inherited,19¢ 
but others disagree.176,180 Estimates of 
average risk for siblings (parents normal) 
in temperate climates and lower income 
groups range from about 8 per cent!76, 180 
to 22 per cent!%6; for siblings, with one 
parent affected, about 20 per cent176, 180 
to 45 per cent.196 

Rubella syndrome (cataract, congenital heart 
disease, deafness). On the relatively small 
amount of data now available, if maternal 
disease occurs in first trimester, risk for 
child is roughly 15 per cent of being mal- 
formed, 5 per cent of being stillborn. 
Similar values apply in the second trimes- 
ter, particularly in the fourth month.s89 

Sensory radicular neuropathy. Dominant.79 

SPCA deficiency (Serum Prothrombin Con- 
version Accelerator, factor VII, procon- 
vertin, stable factor deficiency). Perhaps 
recessive, with heterozygotes showing slight 
prolongation of prothrombin time.157 

Split hand (and foot) deformity. 1/90,000. 
About 1 in 5 have affected relatives—in 
these families pattern is dominant with 
somewhat reduced penetrance. Risk for 
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a ‘‘sporadic’’ ease about 6 


eent. Bilateral ‘‘sporadic’’ cases 


likely to be mutations, unilateral ones al- 


most always nonfamilial.19 


Thrombocytopenic purpura. Usually not 
familial. Rarely dominant.157 rare 
type with dysentery and eczema is sex- 


linked reeessive.1 


Von Willebrand's disease. See pseudohemo- 
philia. 

Waardenburg’s syndrome. Deafness, with 
lateral displacement of medial canthi, 
broad high nose, heterochromia iridum, 
white forelock, Dominant, with 50 per 


eent penetrance,184 
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Comments on Current Literature 


CHELATING AGENTS IN THE TREATMENT OF 
HEPATOLENTICULAR DEGENERATION (WILSON’S DISEASE) 


T IS now generally accepted that 

Wilson’s disease’ (hepatolenticular 
degeneration) is characterized basi- 
cally by an inherent inability to synthe- 
size the copper-binding serum protein, 
ceruloplasmin, with resultant accumu- 
lation of copper in the body, especially 
in the liver and in the brain.** Uri- 
nary exeretion of copper is increased, 
and the level of copper in the plasma 
decreased, in this condition. Cerulo- 
plasmin is deseribed as an alpha globu- 
lin having oxidase activity, whose blue 
color is due to a copper content of 
eight atoms per molecule. Normally 
this protein fraction comprises about 
0.5 per cent of the total serum proteins, 
being of the order of 30 mg. of cerulo- 
plasmin per 100 ml. of serum. In 
Wilson’s disease there may be a 
marked reduction in the concentration 
of this copper-binding serum protein. 
As much as 60 to 80 per cent of the 
serum copper is unbound (i.e., to ceru- 
loplasmin), as compared with the situ- 
ation obtaining in normal persons in 
whom only about 10 per cent of the 
copper is not protein-bound.*:* This 
deficieney in ceruloplasmin seems to be 
congenital and has a definite familial 
tendency. In time, the copper content 
inereases in the cirrhotie liver and in 
the degenerating lenticular nucleus of 
the brain. Characteristically the de- 
generative process involves the basal 
ganglia. 

In most instances the disease be- 
comes manifest clinically in the latter 
part of childhood, and is characterized 
by a rigidity of the skeletal muscula- 
ture and by involuntary movements; 
there may be marked emotional lability 


and convulsive laughter without ap- 
parent provocation. The facial appear- 
ance is usually one of constant smiling ; 
the speech becomes jerky and irregular. 
While the involuntary movements may 
be of any type, tremors involving the 
upper extremities more than the lower 
are characteristic. Usually the tremor 
is present at rest, as in paralysis agi- 
tans, but it is most marked in associa- 
tion with voluntary movements. In 
older children, as a rule, the hepatic 
symptoms are not obvious; liver fune- 
tion tests are not of particular diagnos- 
tie value ; however, the cephalin floeeu- 
lation test is often positive. In infants 
and voung children, on the other hand, 
the presenting symptoms may be those 
of hepatie disease, and, in this age 
group, the diagnosis of hepatolenticu- 
lar degeneration is a possibility in un- 
explained cirrhosis. In the adolescent 
patient, tremor is commonly the initial 
sign, and is often diagnostic in type, 
particularly if at rest it resembles the 
parkinsonian tremor, to become on 
purposive movement a marked ataxia 
with choreiform components. This 
characteristic gross tremor involving 
the upper extremities has been de- 
scribed as Fluegelschalgen (flapping). 
While the duration of the disease 
varies widely, the course is invariably 
progressive, with associated mental 
changes. That the condition has a high 
familial ineidence was noted by Wil- 
son,’ himself, an observation borne out 
by those of other clinicians through the 
years. Frequently more than one sib- 
ling in a family is affected. In about 


one-third of the cases investigated by 
the parents were 


Bearn® in 1953, 
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known to be cousins. The high inci- 
dence of the condition among siblings, 
both boys and girls, children of parents 
free of the disease, together with 
known consanguinity in some affected 
families, has made an autosomal-reces- 
sive genetic pattern seem likely. 

While hepatolenticular degeneration 
is primarily a metabolic disorder, and 
was recognized as such early, the dra- 
matie nature of the nervous system 
manifestations had placed the condi- 
tion largely in the province of the 
neurologist. Within recent years, how- 
ever, a new approach to Wilson’s dis- 
ease has been made possible by the 
rapidly developing biochemical meth- 
ods in clinical medicine, and during 
the last decade fundamental advances 
have been made with respect to its 
pathogenesis and treatment. In 1952 
Scheinberg and Gitlin® reported that 
ceruloplasmin, the blue copper-binding 
alpha-globulin first described by Holm- 
berg and Laurell five years previously, 
was deficient or absent in patients with 
hepatolenticular degeneration. This im- 
portant observation has been extended 
and elaborated to cover many of the 
facets concerning Wilson’s disease, and 
recent studies on copper metabolism, 
especially those with radioactive cop- 
per, have opened the way to a better 
understanding of the condition. These 
advances are summarized in an ex- 
cellent review article by Walshe,‘ ap- 
pearing in the British Medical Bul- 
letin for May, 1957, who states that the 
primary biochemical defect is a failure 
to synthesize ceruloplasmin which in 
Wilson’s disease may be greatly re- 
duced or absent entirely. ‘‘ Associated 
with this, though not necessarily sec- 
ondary to it, is an excess absorption of 
copper from the gut. Owing to the de- 
ficiency of ceruloplasmin, copper is not 
tightly protein-bound and remains as 
free or direct reacting copper, loosely 
complexed to albumin. This allows it 
to be deposited in the tissues, where it 
accumulates. The organs principally 
affected are the liver, leading to cirrho- 
sis ; the brain, leading to cellular death 
and gliosis; and in the kidney, leading 


to aminoaciduria and glycosuria.’ 
Walshe states that in time the copper 
accumulating in these organs is che- 
lated by amino acids and peptides and 
overflows into the plasma, where it is 
present as direct reacting copper, and 
eventually is exereted in increased 
amounts in the urine. 

Walshe refers to radioactive copper 
studies (Cu®*) by several groups of in- 
vestigators, many of which support the 
foregoing hypothesis. Radioactive 
copper when taken by normal subjects 
either orally or intravenously, rapidly 
reaches a peak concentration in the 
blood attached to serum albumin. It 
then disappears, to return in about 12 
hours bound to the ceruloplasmin frae- 
tion. In patients with Wilson’s dis- 
ease, this biphasic curve is not ob- 
served; instead, the copper, after 
reaching a peak concentration, falls off 
very slowly. ‘‘As compared with nor- 
mal subjects, much of this copper is 
excreted in the urine, very little in the 
stools, and a high percentage of the to- 
tal dose is retained in the body. It has 
been estimated that, when on a normal 
diet, patients with Wilson’s disease 
may be in positive copper balance by 
as much as 2 mg. daily.’ On the 
premise that the symptoms of Wilson’s 
disease stem from this accumulation of 
copper in the body, therapy has been 
directed toward removal of the copper 
excess in order to arrest the progress 
of the disease before irreversible dam- 
age oceurs in the cerebral cortex and 
the basal ganglia. Following the dis- 
covery that British Anti-Lewisite 
(BAL) is eapable of mobilizing copper 
from normal subjects, this substance 
(2,3-dimereaptopropanol) was used 
effectively in the treatment of Wil- 
son’s disease.2, However, repeated in- 
tramuscular doses are necessary, some 
eases are resistant to the treatment, 
and in some patients toxic manifesta- 
tions have been severe. Other means 
shown to be effective in increasing the 
urinary excretion of copper have in- 
cluded the use of intravenous Versene, 
intravenous amino acids, cortisone, and 
inereased dietary protein intake.’ 
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While BAL has been used with consid- 
erable success in combination with a 
high protein diet and potassium sulfide 
or a form of Carbo-Resin after meals, 
in order to reduce the absorption of 
copper from the gut, the severe toxic 
manifestations and growing resistance 
have limited its usefulness. 

It was shown recently that the sulf- 
hydryl amino acid, penicillamine (di- 
methyl eysteine), is of value in re- 
moving copper from patients with 
hepatolenticular degeneration. 
Walshe* described its use, its rationale, 
and compared its effectiveness with 
that of BAL in two reports in 1956. 
Penicillamine hydrochloride ‘‘in doses 
of 0.5 to 1.5 g. by mouth daily, pro- 
dueed a tenfold increase in the exere- 
tion of copper in two normal subjects, 
as well as in six patients with Wilson’s 
disease.’"* In five of these patients the 
copper excretion following penicillam- 
ine was greater than that obtained by 
the administration of BAL. Following 
the lead of Walshe, Bearn’ treated two 
patients with penicillamine, reporting 
the results in May, 1957. Penicillamine 


was identified first as a breakdown 
product occurring in the urine of 


patients with liver injury who were re- 
ceiving parenteral penicillin. The sub- 
stance proved to be a sulfhydryl amino 
acid, 8, B-dimethyl cysteine. When 
isolated from urine it is in the reduced 
state, giving a characteristic blue color 
reaction with ferrie chloride which is 
not given by the disulfide-tetramethyl 
cystine. Penicillamine is stable in the 
reduced form, is extremely soluble, and 
is exereted rapidly by the kidney. The 
compound ean be synthesized from 
penicillin, and oeeurs in L, D, and ra- 
cemie forms. Penicillamine hydrochlo- 
ride has been given orally in gelatin 
capsules in doses up to 1.5 Gm. daily, 
the maximum single dose being 500 
mg. before meals, and with no addi- 
tion of alkali to neutralize the hvdro- 
chlorie acid. When administered intra- 
venously, a molar amount of bicarbon- 
ate is added immediately before ad- 
ministration. Seitz filtration insures 
sterility, and no apparent toxie side 
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effects have been observed following 
either the oral or the intravenous prep- 
aration. 

In January of this year, two clini- 
cal reports appeared dealing with the 
use of penicillamine hydrochloride in 
Wilson’s disease, one by Osborn and 
Walshe* in Lancet, and one in the 
Canadian literature by Fister and his 
associates. Osborn and Walshe 
studied the comparative efficacy of in- 
tramuscular dimereaprol (BAL) and 
oral penicillamine in one normal sub- 
ject and three patients with Wilson’s 
disease, approaching the problem from 
the standpoint of Cu™ turnover. The 
results showed ‘‘clearly that penicil- 
lamine is very active in promoting the 
exeretion of copper and appears to be 
superior to dimereaprol in this re- 
spect.’*> On the basis of this pilot 
study, the authors conelude that ‘‘in 
healthy people almost all the injected 
copper becomes firmly bound to pro- 
tein by twenty-four hours, whereas in 
patients with Wilson’s disease it mixes 
with a large body pool of copper and 
remains readily available for excretion 
at the glomerulus.’’** The report by 
Fister and his associates® concerns a 
family of four children, two girls ap- 
parently unaffected, and two boys, 
both of whom developed Wilson’s dis- 
ease. The clinically apparent onset in 
both boys oceurred at 13 years of age; 
however, in the case of both of these 
patients, there had been a severe gas- 
trie upset with diarrhea, vomiting, and 
jaundice at the age of 10. In the 
elder, manifestations of hepatolentieu- 
lar degeneration were severe on ad- 
mission to the hospital; the course was 
progressively downhill, and in spite of 
energetic therapeutic measures, the 
boy died from intractable hemorrhage 
of the esophagus. In the ease of the 
second boy in this family, medical ad- 
vice was sought early in the disease. 
At the time of the published report 
this patient had been under treatment 
for four years. Early treatment in- 


cluded the usual supportive measures 
together with the administration of 
BAL, then of calcium versenate, the 


il 
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therapeutic regimen being carried out 
at home after his discharge from the 
hospital. This treatment did not prove 
satisfactory, and the patient experi- 
enced repeated relapse with increasing 
severity of symptoms. Treatment with 
penicillamine was begun Dee. 1, 1956, 
following the regimen outlined by 
Walshe. Improvement was dramatic ; 
the urinary excretion of copper was 
markedly inereased; the downhill 
course of the patient was arrested, 
with improvement steady and con- 
sistent. The authors attribute the bet- 
ter results with penicillamine to its 
abilty to bring about ‘‘a greater diure- 
sis of copper than either, or both, of 
the other agents.’’ The steady im- 
provement in this patient, who is now 
able to speak, write, and attend school 
for part of the day, has paralleled the 
degree of negative copper balance. A 
second case, the child of another fami- 
ly, is presently under initial treatment 
with penicillamine; the response to 
date is considered good. In the light 
of their experience, Fister and_ his 
colleagues® regard penicillamine as ‘‘a 
superior therapeutic agent for the 
treatment of hepatolenticular degen- 
eration than _ previously available 
chelating agents,’’ the compound hav- 
ing the ‘‘additional advantage of being 
effective orally.’’ The optical isomers 
of penicillamine are identical appar- 
ently in their ability to bring about 
copper excretion in Wilson’s disease. 

While, as Walshe* has emphasized, 
the usefulness of penicillamine cannot 
be assessed fully except by long-term 
clinical trial, the reported ‘‘ results are 
very encouraging and may well indi- 
cate that penicillamine will be a valua- 
ble advance in the treatment of Wil- 
son’s disease.”” Walshe likewise em- 
phasizes that some aspects of the path- 
ogenesis of this condition have not 
been explained as yet on the basis of 
ceruloplasmin deficiency alone, par- 
ticularly the excess copper absorption 
from the gut. He‘ states, however, 
that if this explanation of the path- 
ogenesis is accepted on the present evi- 
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dence, it ‘‘places Wilson’s disease 
alongside haemophilia and agamma- 
globulinaemia as a disease character- 
ized by failure of synthesis of a single 
serum protein.’’ 


J. BLATTNER, 
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Dr. Robert Ward has been appointed 
Physician-in-Chief at the Childrens Hospital 
and Professor and Chairman of the De- 
partment of Pediatrics at the University of 
Southern California School of Medicine. 
Dr. Ward, presently Professor of Pediatrics 
at New York University College of Medi- 
cine and Visiting Physician at Bellevue 
Hospital, will assume his new duties on 
July 1, 1958. 

Dr. Amos Christie, head, pediatrics de- 
partment, Vanderbilt University School of 
Medicine, Nashville, received the John 
Phillips Memorial Award at the convention 
of the American College of Physicians in 
Atlantie City, April 30, 1958. The award 
is named in honor of one of the pioneers in 
the development of internal medicine as a 
specialty and one of the founders of the 
college. Dr. Christie was selected for his 
research work concerning histoplasmosis. 


The Intermountain Pediatric Society 
announces its annual meeting, to be held at 
Sun Valley, Idaho, July 4, 5, and 6, 1958. 

Guest speakers include Robert Gross, 
M.D., Sam Levine, M.D., Lawson Wilkins, 
M.D., Astley A. Weech, M.D., and Russel 
Blattner, M.D. 

For further information write to Thales 
H. Smith, M.D., 220 North University 
Avenue, Provo, Utah, Secretary Inter- 
mountain Pediatrie Society. 


Pergamon Institute, a non-profit founda- 
tion, has recently been formed in Washing- 
ton, D. C., and is in course of formation 
in London, for the purpose of making avail- 
able to English-speaking scientists, doctors, 
and engineers (from all countries that are 
members of the United Nations), the results 
of scientific, technological, and medical re- 
search and development in the Soviet Union 
and other countries in the Soviet orbit. 

The International Council of Scientific 
Unions, during the recent meeting of its 
Executive Board in Brussels, decided to 
include a token subvention to the Pergamon 
Institute in the alloeations for 1958, in 
recognition of the value to international 
scientific activity of the Aims and Purpose 
of the Pergamon Institute. Over a hundred 
scientists of international standing from 
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many countries have given their support 
and will supervise the affairs of the Insti- 
tute. 

Discussions are taking place with the 
relevant authorities in the U. S. S. R. on the 
commissioning of a series of review vol- 
umes, with complete bibliographies, cover- 
ing broad areas of Russian scientific, medi- 
eal, and technical progress for the period 
1920-1956. 

The Institute now publishes a number 
of selected Russian journals in translation. 
Those of medical interest are: *Problems 
of Virology; *Problems of Hematology and 
Blood Transfusion; *Journal of Microbi- 
ology, Epidemiology and Immunobiology; 
“Problems of Oncology; *The Sechenov 
Physiological Journal of the U. S. 8. R. 

The Institute is also assisting with the 
translation and publication of important 
Russian books on medicine which will soon 
be available in English. 
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Any doctor wishing to keep informed of 
S.S.R. and 
orbit 


what is being published in the U. 
other countries in the Soviet 
apply to the Institute to receive, free of 


may 


charge, a monthly contents list in English 
of all and books 
being currentiy published in his field of 
Persons inter- 


the significant articles 
interest in these countries. 
ested in any article mentioned in these con- 
tents lists may order from the Institute a 
full English 
supplied with a minimum of delay. 


will be 
The 


charge for such a translation will be on a 


translation which 


cooperative cost-sharing basis. This means 
that the costs will be shared equally with 
The 


will be assessed on orders obtained for this 


others requesting the article. costs 
translation over a period of six months and 
the charges to recipients of these papers 
months after the first 


will be made six 


request. 


Books 


Hormones in Blood. Colloquia on Endocrin- 
ology, Volume XI. Ciba Foundation, G. 
E. W. Wolstenholme and E. C. P. Millar, 
Editors. Boston, 1957, Little, Brown & 
Co., 416 pages. Price $9.00. 


This volume represents the proceedings of 
the forty-third international conference held 
by the Ciba Foundation since 1950 and the 
seventeenth relating to endocrinology. The 
keynote of the symposium, ‘* Back to Blood,*’ 
is more than amply represented by the con- 
Britain, 
Sweden, 


tributions of scientists from Great 
the United States, South America, 
and The Netherlands, 

A large portion of the text is concerned 
with the technological aspects of measuring 
various hormones in blood, ranging from the 
protein secretions of the hypophysis to the 
simpler steroidal and catechol compounds of 
the gonads and adrenals. Some problems 
relating to the insensitivity of certain assays 
for the very small amounts of the hormones 
in blood, specificity and precision, are thor 


oughly considered; these basie deliberations 


*These have financial assistance from the 
National Institute of Health, United States 
Department of Health. 


should stimulate improvements which 
produce the ‘‘ ordinary’’ means of estimating 
ACTH, growth hormone, and gonadotropins. 
The future may bring about the better un- 
derstanding of the endocrinologie mechanisms 
relating to growth and development in man, 
value herein to the 


may 


Inestimable is the 
physician engaged in endocrinologie research. 
The book does not purpose to serve as a guide 
to clinieal endocrinology and professes no 
utility in the practical problems of pediatrics. 
However, it will bring enlightenment in basic 
endocrinology to the interested reader. 

A few matters relating to pediatrics merit 
specific mention. The thyroid hormones in 
blood, with particular reference to pregnancy, 
After the first 
month of conception in man, the serum PBI 


are discussed by Pitt-Rivers. 


rises, out of proportion to the anticipated 
ealorigenie action on the mother, suggesting 
an altered utilization of thyroid hormone. 
The elevation appears to be related to in- 
creased capacity of the 
serum and correlated with the higher levels 
of estrogens. Insulin in 
thoughtful consideration by Randle: using 
the rat diaphragm method, increased levels 
with islet cell 


thyroxine-binding 


blood is given 


association 


are described in 
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tumors of the pancreas—the levels are nor- 
mal in functional hypoglycemia, but may be 
‘‘enhanced in some cases of familial hypo- 
glycemia in children. A readily available 
technique for the assay of insulin would be 
welcomed for the study of hypoglycemia in 
childhood. Sayers, in an excellent discussion, 
presents evidence for mechanisms (possibly 
neural) other than a ‘‘feedback’’ for the 
inerease in ACTH following noxious stimuli. 
Many helpful technical suggestions are to be 
found in Savard’s chapter on the steroids in 
human blood. Employing tritiated aldoster- 
one, Ayres and co-workers estimate the daily 
production of this important mineral-corti- 
ecoid to be 170 to 190 micrograms per day 
on a normal diet, and 780 micrograms on a 
diet low in salt. Migeon, in an extension of 
his studies, finds the elevated 17-hydroxycorti- 
costeroids in late pregnancy to be related to 
a disturbance in disposition rather than 
increased production by the adrenal cortex; 
in addition, such steroids are found to cross 
the placental barrier, with the ratio of the 
concentration in maternal/cord blood of 2.3- 
4.7. Von Euler describes methods and com- 
pounds pertaining to the catecholamines in 
blood. 

Many other themes of great research in- 
terest are included. The editors are to be 
congratulated for their labors, particularly 
in connection with the sequelae to each chap- 
ter. The discussions appended to each pres- 
entation, in which several members of the 
symposium participate, are as rewarding as 
the body of the text. 

Throughout, the style is direct, clear, un- 
garnished, and well suited to the aim and 
facile perusal of the book. The reader will 
be grateful for the numerous tables and 
charts. All chapters are moderately well 
(but not completely) annotated with perti- 
nent references, Finally, a subject index is 
included, which helps locate specific informa- 
tion, otherwise buried under uncertain chap- 
ter headings; this commendable feature is all 
too often neglected in volumes of this nature. 


A. M. B. 


The Practice of Infectious Diseases. Louis 
Weinstein, M.D., New York, 1958, Me- 
Graw-Hill Book Co., Ine., 501 pages. Price 
$8.50. 


The treatment of the infectious diseases 
has been undergoing constant change in re- 


cent years as a result of the never-ending 
procession of new chemical drugs and anti- 
biotics. Dr. Weinstein, in this book intended 
for the practitioner, presents current knowl- 
edge and thinking. There is an excellent 
introductory chapter on the principles of 
treatment, which summarizes the specific use 
of the various drugs, followed by a diseus- 
sion of the principles of prevention, Then 
comes the discussion of the specific diseases, 
which the reviewer found a little confusing 
due to the unusual classification or arrange- 
ment used by the author, They are grouped 
by anatomic systems, rather than by cause, 
as viral or bacterial. Thus, mumps is in an 
early chapter on infections of the mouth and 
salivary glands, pertussis in the chapter on 
infections of the lower respiratory tract, and 
measles in a late chapter on systemic in- 
fections with primary manifestations in the 
skin. That the primary manifestations of 
measles ocucur in the skin is open to argu- 
ment. Why not inelude it on this basis in 
the chapter on the mouth or upper respira- 
tory tract? (Incidentally there was some 
difficulty in finding measles, as it is inecor- 
rectly indexed as to page.) This unusual 
arrangement of the diseases is not so im- 
portant. What is important is that these dis- 
cussions are excellent and clear. Intention- 
ally rare and uncommon infectious diseases 
in the United States, such as the tropical 
group, have not been included. Emphasis 
is placed on prevention. All in all, it is a 
sound book for the practitioner for whom it 
is written and will help him in keeping 
abreast of the treatment of choice of today. 
What the treatment of the infectious diseases 
may be a few years hence is another matter. 


Parent-Child Tensions. B. E. Schwarz and 
B. A. Ruggieri, Philadelphia, 1958, J. B. 
Lippincott Company, 238 pages. Price 
$4.95. 


A psychiatrist and pediatrician have col- 
laborated to explain to parents the reasons 
for parent-child tensions, The authors voice 
a naive faith in the ‘‘extreme value not only 
in the physician’s treatment of these dis- 
orders but also in the prevention of emo- 
tional disturbances,’’ a faith which is not 
justified by the data. The book, based on 
the thesis that the ‘‘specifie feelings and 
behavior of the child are dependent on the 
specific feelings and behavior of the parent,’’ 


+ 

j 

& 

) 


766 


thereby implying, to the parent at any rate, 
that unhappiness and misbehavior are the 
parent’s fault, can hardly be expected to 
allay the feelings of guilt which haunt par- 
ents in this psychiatrically minded age. 

Bed-wetting is presented as ‘‘rarely due 
to factors other than emotional.’’ The 
authors regard an unnaturally close relation- 
ship between mother and son as a frequent 
occurrence in cases of bed-wetting in boys. 
In girls who wet, the ‘‘ fundamental problem 
is also frequently an emotional conflict stem- 
ming from the girl’s sleeping in the same 
bedroom with her parents, but, in the girl’s 
case, it is her father who is unnaturally close 
to her.’’ 

The various conditions are presented in 
the form of case narratives. Parents will 
find little to comfort or accurately inform 
them in this book. 


Pediatric Index. A Guide to Symptomato- 
logical Diagnosis and Current Manage- 
ment. Edwin F. Patton, M.D., St. Louis, 
1958, The C, V. Mosby Co., 639 pages. 
Price $13.50. 


This is a unique book. It may be de- 
scribed as a kind of pediatric diagnostic 


vade mecum, In a first section of over 300 
pages the author lists presenting symptoms 
and physical signs in alphabetical order 


either under their own name or part of body 
affected, and tentative These 
further are subgrouped under each heading 


diagnoses, 


according to whether characteristic of the 
newly born infant, the infant from 2 weeks 
to 2 years of age, or the child of any age. 
Finding the condition or conditions which 
best fit the clinical picture, the reader then 
turns to Section IL (300 pages) where the 
definitive diagnoses are discussed together 
These also are arranged 

A third short section 
presents special data, and a number of tech- 
niques applicable to the treatment of a num- 
ber of conditions such as ‘‘electrolyte and 
fluid It a book in- 
tended to be carried in the bag for quick 
like Davidson’s Compleat Pedi- 
atrican, which it in 
scope although the approach and arrangement 
of the material are quite different, nor does 
it resemble in any way the usual pediatric 


with the treatment. 
in alphabetical order. 


adjustment. is not 
reference, 


resembles somewhat 


textbook. Its preparation was obviously a 
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has 
brought it out in an excellent format with 


monumental task, and the publisher 
clear, legible type. It is distinctly a book 
for the practitioner, but should be a most 
useful volume for the hospital and resident 
staff library. It is really something differ- 


ent in pediatric texts. 


Tracheotomy: A Clinical and Experimental 
Study. Thomas G. Nelson, M.D., Balti- 
more, 1958, Williams & Wilkins Co., 111 
pages. Price $3.75. 


A monograph by Major Nelson of the 
M.C., U.S.A.R., based on a study of 300 
tracheotomies at Brooke Army Hospital. 
The monograph begins with an interesting 
history of tracheotomy. This followed 
by a diseussion of the clinical material, the 
operative techniques, and the care of the pa- 
tient with a tracheotomy. Next comes an 
Experimental Section in which the author 
presents his studies of the healing of the 
wound. Dr. Nelson considers tracheotomy 
as a singularly safe and efficient means of 
saving life, which simplifies the management 
of a wide range of common diseases and ac- 
cidents. He considers the measure as having 
saved the lives of one-fourth of the 300 pa- 
tients in the clinical study. 


is 


Lehrbuch der Kinderchirurgie. Priv.-Doz. 
Dr. M. Grob, Zurich, with the collabora- 
tion of Dr. M. Stockmann, Lucerne, and 
Dr. M. Bettex, Zurich, Stuttgart, 1957, 
Georg Thieme Verlag, 775 pages, 876 
illustrations. Price DM157. In USA and 
Canada: Intercontinental Medical Book 
Corporation, New York 16, N. Y. Price 
$37.40. 


A new textbook on pediatric surgery 
comes from the Pediatrie Clinic of the 
University of Zurich; its author is the 
head of its surgical department, Dr. Max 
Grob. 

After an introductory chapter on pre- 
operative care, anesthesia, water and elec- 
trolyte balance, chemotherapeutic and anti- 
biotie drugs, postoperative care and “hiber- 


nation” (the latter comprising not only 


hypothermia in anesthesia, but also long- 
term induced depression of vital processes 
by drugs, “lytie cocktail”), there are chap- 
ters on the surgery of the cranium and its 
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contents, on maxillofacial surgery includ- 
ing plastic surgery of the face, on surgical 
diseases of the neck, throat, and larynx, of 
the chest (including about 100 pages on 
eardiae surgery), surgery of the abdomen, 
of the urinary tract and the male and fe- 
male genital tracts and the retroperito- 
neum, some surgical conditions of the spine, 
surgical diseases of skin and soft tissue, 
and of bone and joints, including congen- 
ital malformations of the skeleton, nu- 
merous other orthopedic conditions, frac- 
tures and bone tumors. 

This book is of about the same size as 
its American counterpart, The Surgery of 
Infancy and Childhood, by Robert E. Gross; 
it covers a considerably larger field, reach- 
ing, as shown above, into many areas of 
special surgery; naturally, its treatment of 
the single subjects is shorter and result 
statistics less specific than those of Gross’s 
book. One gains the impression that the 
material of the Zurich Clinie is smaller 
than that of the Boston Children’s Hospi- 
tal. 

This book has many well-reproduced 
photographs, roentgen pictures, and a few 
line drawings of operations. It is writen 
in an easy-to-read and clear German. 

By and large, German-Swiss pediatric 
surgery, as reflected in this book, follows 
the same principles and practices as that 
in the United States, although in some in- 
stances Dr. Grob’s opinion and procedure 
differ from our prevailing practice. This 
book is the first comprehensive work on 
pediatrie surgery in German for more than 
two decades; it should be of much help to 
surgeons in German-speaking countries. 
For the American surgeon it may be of 
some value in the areas not covered by the 
above-mentioned American book on_ pedi- 
atrie surgery, and because of the occa- 
sional divergences between the practice in 
this country and abroad, especially in ques- 
tions still controversial in the United States. 


H. L. 


Principal Infectious Diseases of Childhood. 
Nelles Silverthorne, M.B., Toronto, 1958, 
University of Toronto Press, 102 pages. 
Price $3.50. 


A small manual for the medical student 
and practitioner. 


The discussions are rather 
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sketchy as the author attempts to cover 50 
topics in a hundred pages. For some reason 
there is little discussion of the prevention 
of the communicable diseases of childhood. 
For example, while a page is given to the 
detailed treatment of a patient with diph- 
theria, prevention is dismissed with the state- 
ment: ‘‘Prophylactic: the general use of 
diphtheria toxoid in children prevents its 
occurrence, ’’ 

A Mental Health Handbook. 1. Skottowe, 
London, 1957, Edward Arnold & Co., 196 
pages. Price $5.50. 


In this book, Skottowe presents an excel- 
lent brief survey of mental health problems. 
Though the book is designed primarily for 
social workers and other health workers, it 
contains much that will benefit the physician. 
Special attention is paid to social factors and 
to the possibility of influencing these by 
social action. 

The point of view is a well-balanced one 
and the language readily comprehensible. 


Cardiovascular Rehabilitation, Paul D. 
White, M.D., Howard Rusk, M.D., Bryan 
Williams, M.D., and Philip R. Lee, M.D., 
New York, 1957, McGraw-Hill Book Co., 
Inc., 155 pages. Price $6.50. 


The report of a conference held at the 
New York University-Bellevue Medical 
Center. It presents the problems facing 
the physician in the rehabilitation of pa- 
tients with cardiovascular disease. The 
report is in the form of a discussion, in 
which many participated, and is of par- 
ticular interest to those concerned with 
the general problems of rehabilitation as 
well as to the cardiologist. 


Einfiihrung in die Kinderheilkunde. fF. 
Glanzmann, Vienna, 1958, Springer-Verlag, 
1068 pages. Price $17.85. 


This fourth edition of the pediatric text- 
book by Professor Glanzmann of Bern in- 
eludes many of the changes in pediatric 
knowledge that have taken place since the 
previous edition published in 1949. A num- 
ber of new chapters, or Vorlesungen, have 
been introduced as ‘‘the newer antibiotics’’ 
and ‘‘Salk vaccine.’’ The text is a standard 
on the Continent and is written for the stu- 
dent and practitioner. While it is replete 
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with references by name, there is no bibliog- 
raphy. Those who read German fluently will 
find it an interesting presentation of Conti- 


nental pediatric practices. 


Management of the Handicapped Child. H. 
Michal-Smith, Ph.D., Editor, New York, 
1957, Grune & Stratton, Inc., 276 pages. 


Price $6.50, 


A collection of 13 discussions by different 
problems and management of 
of 


deal with physical handicaps, 


authors of the 


children with various types handicaps, 
Some chapters 
such as speech and language, hearing, nephro- 
sis, and neuromuscular, while others are dis- 
cussions of topics not usually included under 
the term ‘‘handicapped,’’ such as behavior 
habits, and emotionally 
deprived children, All the 


well-known prominent leaders in their par 


problems, nervous 


of authors are 


ticular fields of interest. 


Traumatologie Infantile. P.-L. Chigot and 
P. Esteve, Paris, 1958, L’Expansion, 358 
Price 5,000 frs. 


pages. (French). 


A monograph or text on fractures in child- 
of to the or 


orthopedist than the pediatrician, 


more interest surgeon 


The work 


hood, 


is based on the services at the Trousseau Hos- 
pital in Paris, and it is excellently illustrated 
with 114 drawings, photographs, and roent- 


genograms. It is well recognized that frac- 
tures in young children differ in a number 


of ways from fracture of the same bones in 
adults, and hence the place for such a text. 
It is a useful contribution to pediatrie sur- 


gery. 


Microscopic Anatomy of the Temporal 


Bone. Dorothy Wolff, Ph.D., Richard 
J. Bellucci, M.D., and Andrew A, Eggs- 
ton, M.D., Baltimore, 1957, Williams 


& Wilkins Co., 444 pages. Price $12.50. 


A illustrated and printed 
monograph by members of the staff of the 
Manhattan Eye, Ear and Throat Hospital. 


While undoubtedly of interest and value 


beautifully 


to otologists by its very subject and nature, 
it is not a book that will interest pediatri- 
cians, 
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Perception and Cerebral Palsy. William M. 
Cruickshank, H. V. Bice, and N. E. Wal- 

Y., Syracuse University 

Price $5.00. 


len, Syracuse, N. 


Press, 1958, 123 pages. 


A technical report of a study of perceptual 
performance in a group of children handi- 
capped by cerebral palsy. 


H. Edelston, M.D., 
1956, Philosophical 
Price $4.75. 


Problems of Adolescents. 
D.P.M., New York, 
Library, 174 pages. 


A discussion of sex education by a psy- 
chiatrist, based on his experiments with Youth 
Clubs. 
cussions, questions and sex problems raised 
by the adolescents were discussed, 


In a series of lectures and group dis- 


Current Therapy 1958. Edited by Howard 
F. Conn, M.D., Philadelphia, 1958, W. 
B. Saunders Co., 827 pages. Price $12.00. 
Many chapters have been rewritten, 

keeping pace with the rapid advances in 

therapy resulting from the introduction of 
new drugs. There are over 250 contributors 
to the current volume. 


Certain Language Skills in Children. Mil- 


dred C, Templin, Minneapolis, 1957, Uni- 


versity of Minnesota Press, 183 pages. 
Price $4.00. 
A monograph of the Institute of Child 


Welfare of the University of Minnesota, Of 
interest to those working with young chil- 
dren in remedial clinies of different types, 
rather than to the pediatrician in practice. 


80 Puerto Rican Families in New York City. 
Beatrice B. Berle, M.D., New York, 1958, 
Columbia University Press, 331 pages. 
Price $4.75. 


A sociomedical study of 80 Puerto Rican 
families which have migrated from the island 
to New York City. An interesting presenta 
tion of the living and health problems of a 
group which forms an increasing segment of 
the population of New York, 


Diseases of Children, Bruce Williamson, 
M.D., F.R.C.P. (Lond.), Edinburgh, 1957, 
E. & S. Livingstone, Ltd., 483 pages. 


The eighth edition of Williamson’s 
Handbook first published in 1933. 


Editor’s Column 


EDITOR’S COLUMN 
PEDIATRIC PRACTICE AND ITS REWARDS 


N RECENT months the JourNnat has 
published a number of letters from 
its readers on the subject of the re- 
wards, or lack of rewards, of pediatric 
practice. 

Whether a medical career is reward- 
ing depends on a number of factors. 
Important among these are the per- 
sonality of the physician, his motiva- 
tions, his philosophy toward life, and 
the particular interest developed 
during his student days which deter- 
mines the direction of his medical 
eareer. There are many paths open in 
medicine that may be followed, both in 
practice and in the various fields of 
medical research. That a few get 
started on a wrong path is to be ex- 
pected. This, however, does not mean 
that the particular field, whether it 
be in practice or academie work, is 
not full of rewards for the vast major- 
ity who select it. While it is unfortu- 
nate when a physician makes a wrong 
choice and as a result finds himself 
unhappy and discontented, the fault 
almost always lies in the individual, 
and the blame cannot be shifted to the 
particular field. “Look within thyself 
when things go wrong,” is a wise 
maxim, even if it is unpleasant to the 
ego. While the correspondence re- 
ferred to pediatries, we have known 
unhappy individuals in other branches 
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of medical practice, as well as in aca- 
demie and research work. Some would 
have been unhappy and discontented 
no matter what field they had selected. 

The correspondence, however, raises 
an important question involving pedi- 
atries to which both the older and 
younger participants call attention. 
issentially the question is whether the 
specialized training in pediatries of the 
hospital residency of today prepares 
the young pediatrician to understand 
and cope with the problems he will 
meet in pediatric practice. It is in 
private practice, not academic pedi- 
atries or research, that the vast major- 
ity of pediatricians will spend their 
life. Those in charge of the graduate 
teaching of pediatrics in academie de- 
partments and children’s hospitals have 
a definite obligation to prepare the 
residents for pediatrie practice. The 
question that has been raised is by no 
means new, and we are familiar with 
a number of academic departments 
concerned with the problem and with 
the measures taken to try and find a 
solution. The problem has resulted in 
part from the change in the type and 
character of the diseases for which 
children are admitted to the hospital 
wards. This has been brought about 
by the strides that have taken place in 
therapeuties and preventive medicine 
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in recent vears. Their effect has been 
even more striking in what constitutes 
a pediatric practice today, and only 
the ‘‘old-timer’’ fully appreciates the 
extent of this change. No small part 
of the present-day hospital admissions 
consist of rare and unusual conditions 
sent in for study and treatment. These 
are culled from hundreds of private 
practices, and many of the conditions 
will never, or only a few times, be 
seen in an average lifelong private 
practice. The problem develops from 
the resident spending so much of his 
training time in the study of these 
unusual and “interesting” cases that 
he gains the impression that this is 
what the practice of pediatries consists 
of. If this happens he has a rough 
awakening in store for him when he 
enters practice. 

There has been an increasing aware- 
ness by many hospitals and academic 
departments of the importance of in- 
cluding opportunities in the training 
program for the resident to become 
familiar with the type of work he will 
be occupied with in practice. The 
programs so far developed are not 
clear-cut and are experimental. There 
is general agreement on experience in 
the infant welfare center for the feed- 
ing and supervision of normal babies. 
Ample time for work in the outpatient 
service is also considered important. 
In addition, some send the resident for 
a period to hospitals in smaller cities, 
and others are experimenting with 
sending the resident for a month to a 
private pediatric clinic. A number of 
medical schools in recent years have 
been experimenting with placing the 
undergraduate medical student with a 
practitioner for a period, a return to 
the “preceptor” method of medical 
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education.* In addition, many hospi- 
tals are developing the psychologic 
study of the hospitalized children and 
their family interrelationships, but 
there is no agreement as to the best 
method of interesting and involving 
the resident in this important facet of 
his future pediatrie practice. Some 
academie departments are so imbued 
with the idea that research is the all- 
important function of the hospital 
service that they feel such broadening 
of the residency training will interfere 
with the scientific program. It is this 
group in particular that should ponder 
over the correspondence. We have no 
thought of minimizing the importance 
of scientific research in pediatrics, as 
it is the basis of progress, but we cling 
to the idea that the care of the patient 
is the primary function of the physi- 
cian and hospital. Incidentally, from 
years of close acquaintanceship with 
both groups, we would venture there is 
as high a proportion of discontented 
individuals in academie work as in 
practice. 

The importance of the correspond- 
ence lies in the fact that it expresses 
the viewpoint of a group of prac- 
titioners based on their experience, 
which they sometimes find difficulty 
in obtaining the opportunity to ex- 
press. These are the men and women 
who bring the “healing art” to people 
in their time of trouble and need, and 
this is the primary purpose of medi- 
cine as a profession. It stands out 
clearly in the discussions that a physi- 
cian in pediatric practice must have a 
deep love for children as individuals, 
if he is to be happy, contented, and 
successful. 


*A discussion of the pros and cons of the 
extramural preceptorship may be found in the 
April 3, 1958, issue of the New England Journal 
of Medicine, page 691. 
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as gently J 


as a fairy tale 


e At bedtime or for 
small-hour awakening 

e Non-barbiturate, iar 
non-habit forming 

e No morning torpor 

e Extremely broad safety margin 
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safe pre-op sedation for chilaren* 


Doriden 


ET medication with oral 
Doriden, 0.25 to 1 Gm. depending on age, combined 
with scopolamine, results “in a calm, well sedated 
child without any respiratory depression" (Branch 
& Pastorello: New England J. Med. 257:125, 1957). 
Children who have been given oral!>or * (glutethi- 
mide CIBA) approach surgery without anxiety and have 
no postoperative recollection of fear. Tablets of 
0.125 Gm., 0.25Gm., and 0.5Gm.C I B ASummit, N. J. 
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' Four iris-diaphragm ports and one hinged port provide complete accessibility. 


the Isolette® infant incubator offers 


Greater Protection for the Premature 


The IsoLeTTE, only “completely air-conditioned” infant incu- 
bator described and illustrated in the new 2nd edition of 
“Premature Infants,” may serve also as “an isolation unit in 
addition to maintaining optimal environmental conditions, and 
is particularly useful in caring for the smallest infants.” Dun- 
ham, E. C.: Premature Infants, 2nd Ed., Hoeber-Harper, New 
York, 1955. 
Moreover, “The IsoLETTE® is probably the greatest single aid 
available in the surgical care of the tiny infant . . . it provides 
F well-regulated warmth and humidity and economical oxygen con- 
centrations in a convenient working area for nurse and doctor 
f . . . unsurpassed visibility . . . and convenience of handling . . . 
The isolation of the patient from his neighbors and from the 
contaminated or ailing doctor or nurse is an additional safeguard. 
Intravenous cutdowns, weighings, spinal taps and other proce- 
dures are all possible within its protective shell.” Lynn, H. B.: 
PosTGRAD. MED., 22:493, Nov. 1957. 


lsolation with accessibility: The infant is protected from nursery air by a spacious, transparent hood. 


Individually air-conditioned, the 
ISOLETTE® continually draws in 
fresh air from outside the hospital, 
protecting the infant from air-borne 
nursery pathogens, even when iris 
ports are open. i 


Positive humidity control with a 
simple valve. Constant, controlled 
recirculation of moist, fresh air 
maintains humidity at desired opti- 
mal level, as high as 85% to 100% 
—without need for additional heat. 


Precise temperature control within 
a tolerance of 1°F., with device for 
cooling as well as heating, and 
automatic alarm should outside 


factors cause overheating. 


| the/4s olette/ 


Fresh-air-flow infant incubator by 


June, 1958 


AIR-SHTELDS, INC 


Phone collect, OSborne 5-5200, Hatboro, Pa., and order with 30-day return privilege. 
In CanaDa: AIR SHIELDS (CANADA) Ltp., 8 Ripley Avenue, Toronto 3, Ont. (Roger 6-5444) 
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*WORMS HATE £m 
No fasting « No special diets * No purging 


The new Piperazate Wafers, utilizing less toxic, insoluble piperazine 
phosphate, provide the shortest, most pleasant piperazine treatment 
yet developed for intestinal helminths. For pinworm, only one dose 
a day for just one week is required; for roundworm, a single dose. 


Kids love the cool, tasty mint flavor of Piperazate Wafers. There is 
no possibility of spillage or variation in the size of the dose. And the 
use of Piperazate avoids the high incidence—35-50% —of nausea, 
vomiting and diarrhea associated with gentian violet therapy.’ 


Piperazate assures a 90% cure rate in one week’s treatment of pin- 
worm’ and an 85% cure rate in one day’s treatment of roundworm.’ 


One Week Dosage One Day Dosage 

for Pinworm for Roundworm 

Children 15-30 lbs. ... 1 Wafer Children 20-30lbs. .. . 3 Wafers 

Children 31-60 lbs. ... 2 Wafers Children 31-40 lbs. . . . 4 Wafers 

Children 61 Ibs. Children over 40 Ibs. 
4 Wafers 7 Wafers 

To be sucked or chewed before To be taken at one time on one day 

breakfast for 7 consecutive days. only. 


Piperazate Wafers 


piperazine phosphate, Leeming, 500 mg. 
Supplied: 1. Goodman, L., and Gilman, A.: Pharmacological Basis of Therapeutics, New York, 
In packages Macmillan, 1955, p. 1153. 2. Brown, H. W., et al: J. A. M. A. 167: 515 (June) 1956. 
3. Heek , M. T.: World Med. J. 3: it.) 1956. 
of 28 Wafers 


Sher. Leeming Cenc. 155 East 44th Street, New York 17, N.Y. 
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92% EFFECTIVE 


602 cases’ 


99% FREE OF DROWSINESS 


Virtually no daytime restriction 
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the newest 
type of 
ANTIHISTAMINE 


Brand of Isothipendy] hydrochloride 


CHALLENGES 
COMPARISON 


— successful in 554 of 602 cases.! 
—no drowsiness in 598 patients.! 
— effective in various respiratory and topical allergies.' 
—no report of toxic effects in 2,686 cases.'* 


<“—equally free from sedation in adults and children. 
Negligible limitation against patients’ operating 
vehicles or machinery. 


Supplied: “THERUHISTIN”-S.A.—Sustained Action Tablets (up to 12 hour control with one 
tablet) 12 mg. per tablet, bottles of 100 and 1,000. 


““THERUHISTIN” Syrup, 2 mg. per 5 cc. (tsp.), bottles of 16 fluidounces. Also available— 
“THERUHISTIN” TABLETS, 4 mg., bottles of 100 and 1,000. 
1. New and Unused Therapeutics Committee, Am. Coll. Allergists: Interim Report at Thirteenth Annual Congress, 


Mar. 20-22, 1957, Chicago, Ill., Ann. Allergy, to be published. 2. von Schlichtegroll, A.: Arzneimittel-Forsch. 7:237 
(Apr.) 1957. 3. Spielman, A. D.: New York J. Med. 57:3329 (Oct. 15) 1957. 


AYERST LABORATORIES New York 16, N. Y. * Montreal, Canada 
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White's 
Vitamin A&D 


Ointment 
quickens 


healing 


in 


diaper rash 


*K To treat and prevent diaper rash with 
WHITE'S VITAMIN A & D OINTMENT 
—turn baby upside down and cover “bot- 
tom” liberally. Skin protection with 
WHITE'S VITAMIN A & D OINTMENT 
keeps babies comfortable and happy. 


eczemas and circumcision dressing in in- 
fants, episiotomy wounds, fissured nip- 
ples, and routine breast care in mothers. 


Available in economical 1% oz. and 4 oz. tubes, and one pound “nursery jars.” 
WHITE LABORATORIES, INC. «+ KENILWORTH, NEW JERSEY 
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They taste delicious...dissolve readily 7 


Tri-Vi-Sol’ / Pc 
3 basic vitamins 


drops tablets 


— 


_ 
a 
By 
q 
J 
& 
‘ 
4 


ve readily in the mouth 


Poly-Vi-Sol*’ / Deca-Vi-Sol* 


6 essential vitamins 


drops « tablets 


for easier vitamin protection 
of infants and children . . . 


you can now select 
both formulation and form 
from the ‘Vi-Sol’ Family 


The ‘Vi-Sol’ tablets give you a new, 
appealing dosage form for continuing 
vitamin protection of children as you 
“graduate” them from drops. 


‘Vi-Sol’ drops and tablets have delicious 
fruit-like flavors ... are easy to give, 
stable, and hypoallergenic. 


Now... when you prescribe Tri-Vi-Sol, 
Poly-Vi-Sol or Deca-Vi-Sol, be sure to 
specify form: drops or tablets. 

Drops available in bottles of 15, 30 and 
50 cc.; Tablets, in bottles of 24 and 100. 


10 significant vitamins 


drops tablets 
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Symbol of vitamin protection F 


You can select the appropriate 
instructions for mothers 
from the Mead Johnson 
family of printed services. 


e to save time for you 
e to supplement your directions 
e to give mothers added confidence 


Your Baby's Health Record 
booklet for distribution to mothers. Space 
provided for physician formula and feed- 
ing instructions and vitamin specifica- 
tions; also formula preparation instruc- 
tions (both terminal heating and aseptic 
method). When ordering, specify Dextri- 
Maltose or Lactum version. 


F< a F jucts Wa Cards 
formula prescription blank and prepara- 
tion instructions and vitamin specifica- 
tions. Designed to hang in kitchen for 
convenient reference by mothers. When 
ordering, specify Lactum, Olac, or 
Dextri-Maltose. Preparation instructions 
cover both terminal heating and aseptic 
methods. 


Prescription Sheets 
Formula—available for any Mead John- 
son product: include preparation specifi- 
cation. 

Vitamin—for infants and children, speci- 
fying individual ‘Vi-Sol’ drops or tablets 
(Tri-Vi-Sol, Poly-Vi-Sol, Deca-Vi-Sol) 
with area provided for additional phy- 
sician instructions. 


For further information on any of the 
Mead Johnson printed services, ask your 
Mead Johnson Representative or write 
to us, Evansville 21, Indiana. 


\ Mead Johnson 


Symbol of service in medicine 
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Your selection for each 
formula feeding 
need is easy 


The Mead Johnson Formula Products Family 


\ Mead Johnson 


Symbol of service in medicine 
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ction of formula is easy... 


f-formuia gs 


é iS feedings 


itive infanis 


digestive disorders 


Pri ted services 


Lactum’® 


“instant” powder /liquid 


The classic infant formula in ready-prepared 
form. Made from whole milk and Dextri-Maltose 
. .. based on textbook recommendations. Used 
successfully in feeding millions of babies. 


Olac’ 


“instant” powder / liquid 

Ready-prepared formula with generous protein. 
Made from nonfat milk, highly refined vege- 
table oil and Dextri-Maltose. Nutritionally 
generous for full term infants and prematures. 


@> Dextri-Maitose’ 


powder 


The professional carbohydrate modifier. Manu- 
factured specifically for infant formulas. Meets 
your highest standards for quality. Three for- 
mulations to choose from. 


@» sobee’ 


“instant” powder /liquid 

Hypoallergenic soya formula. Requires only 
water for preparation of nourishing feedings . . . 
no added carbohydrate needed. Light color, 
pleasant taste. 


Nutramigen’ 


powder 


Ready-prepared formula containing protein in 
hydrolyzed form. Made from casein hydrol- 
ysate, refined vegetable oil, arrowroot starch 
and Dextri-Maltose plus vitamins and minerals. 


Probana’ 


powder 


Ready-prepared therapeutic formula. Made 
from protein milk powder, hydrolyzed casein, 
banana powder and dextrose. Well tolerated in 
celiac disorders and chronic diarrheas. 


iadle for your convenience. Please see 


\ Mead Johnson 


Symbol of service in medicine 
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formula feeding 
of milk-sensitive 
infants 


when you select 


Sobee 


Hypoallergenic soya formula 
“instant” powder / liquid 


you provide a hypoallergenic 
formula well tolerated in 
milk sensitivity. 


Eczema, colic and other symptoms 
of milk allergy are usually relieved 
promptly. The pleasant bland 
taste and ‘“milk-like” color are 
readily accepted. Sobee needs no 
added carbohydrate—only water 
—for well tolerated, growth-sup- 
porting feedings. 


The leaflet ‘‘How to Care for Your 
Allergic Baby”’ helps mothers fol- 
low your instructions on use of 
Sobee; it also contains suggestions 
for care of the skin and general 
eare. Ask your Mead Johnson 
representative or write to us, 
Evansville 21, Indiana. 


Mead Johnson 


Symbol of service in medicine 
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to pull your diarrhea patients back in shape rapidly 


two palatable 


antidiarrheals 


FOR IMMEDIATE RELIEF OF SYMPTOMS AND A QUICKER RETURN TO NORMAL 


formed stools are produced 5 times faster’ 
lost electrolytes are replenished 
water loss is better controlled 


AROBON —carob powder...demul- 
cent and adsorbent...contains no 
chemotherapeutics, no sedatives, no 
narcotics 

Arobon available in 5 oz. bottles. 


an 


PITMAN-MOQORE company 


DIVISION OF ALLIED LABORATORIES, INC., INDIANAPOLIS 6, INDIANA 


INTROMYCIN~<carob powder 
plus Neomycin and Streptomycin... 
for infectious diarrheas 


Intromycin available in 21 oz. bottles. 
1. Abella, P. U.: J. Pediat. 41:182, 1952. 
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time tested vitamin therapy 
especially adapted for 
children and adolescents 


THERAGRAN 


SQUIBB VITAMINS FOR THERAPY 


junior 


Theragran Junior is specifically formulated to treat vitamin deficiencies in 
children and adolescents... just as Theragran is formulated for adults. 
Capsules are small, easily swallowed by children as they are graduated 


from liquid preparations. 


new, improved 
THERAGRAN 


Theragran—the original and most widely prescribed thera- 
peutic vitamin preparation—is now expanded to include vita- 
min By2, pyridoxine and d-calcium pantothenate . . . provid- 
ing extra nutritional value at no extra cost to your patients. 


also available 


THERAGRAN LIQUID 


for patients who prefer liquid vitamin therapy 


THERAGRAN-M 


with extra vitamins and minerals 


15 4 TRADE MARA 
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Each small, attractive, easy-to-take Theragran Junior 
capsule supplies: 


Vitamin A 5000 U.S.P. Units 
Vitamin D 1000 U.S.P. Units 
Thiamine Mononitrate 5 meg. 
Riboflavin 5 mg. 
Niacinamide 30 mg. 
Ascorbic Acid 100 mg. 
Pyridoxine Hydrochloride 2 mg. 
d-Calcium Pantothenate 3 mg. 
Vitamin Bj, activity concentrate 10 meg. 


1 or 2 capsules daily, or as recommended by a physician. 
Bottles of 30 and 100. 


SQUIBB 
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BABY’S SENSITIVE SKIN 


with the 


TENDER, LOVING CARE 


DESITIN 


Medicinal and Nursery 


POWDER 


soothing, lubricating, protective 
and healing in 


DIAPER RASH 


prickly heat rash 
chafing, skin irritations 


a the original and only baby powder saturated with 


Norwegian Cod Liver Oil (plus its vitamins A and D) 
— so will not deprive the skin of its natural fats. 


DESITIN POWDER works hand in hand with DESITIN 
OINTMENT to help keep baby’s skin smooth, supple, 
free from diaper rash, excoriation and chafing. Why 
not recommend both DESITIN POWDER and DESITIN 
OINTMENT. 


samples 
on 
request 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. 1. 
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TABLETS & GRANULES 


LACTINEX GRANULES and LACTINEX TABLETS 
contain a standardized viable mixed culture of Lactobacilli acidophilus 
and bulgaricus with the naturally-occurring metabolic enzymes 
produced by these organisms. 

LACTINEX TABLETS—A clinically proven treatment for gastro- 
intestinal disturbances, including diarrhea'**: (antibiotic induced 
and others) in infants and adults. 

LACTINEX GRANULES—An especially designed dosage 
form (served on cereal, food or with milk) of this effective product for the 
pediatric and geriatric patient. 


Dosage: Three or four tablets or one packet, three or 
four times a day. 


Supplied—tablets in bottles of fifty—granules in boxes of twelve, 
one gram packets. 


1. Siver, Robert H.: Current Medical Digest, Vol. XXI, No. 9, September 1954. 
2. McGivney, John: Texas State Journal of Medicine, Vol. 51, No. 1, January 1955. 
3. Frykman, Howard M.;: Minnesota Medicine, Vol. 38, No. 1, January 1955. 


HYNSON, WESTCOTT & DUNNING, ING., Baltimore 1, Md. 
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PLUR AVIT DROPS 
a Lime (Davored., readily. dispersible 


Each 0.6 ce. contains: 
5000 units 
.1000 units 
.. 0.4mg. 
1 mg. 
5 mg. 
Pantothenic acid 2 mg. 


Stable Mixes Readily 


DOSAGE: Infants 0.3 cc., 

children and adults 0.6 cc. daily. 
| May be taken directly or stirred 
in milk, fruit juices, or other food. 


HOW SUPPLIED: Bottles of 14 . nd 
50 cc. with graduated dropper. 


) | LABORATORIES 


Pluravit, trodemark reg. U. S$. Pat. Off. 


June, 1958 


| NEW YORK 18, N. Y, 
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in Pediatrics 


Whether meals must be planned for 


weight-losing, weight-gaining, 


or just for normal day-to-day 


growth-promoting nutrition... 


with its growth-applicable protein, 
available energy, B vitamins, iron and 


calcium, has a well-justified place 


in every meal. 


Because it is also an excellent vehicle 
for other foods, it fills an especially 


strategic position at snacktime. 


AMERICAN BAKERS ASSOCIATION 
20 North Wacker Drive Chicago 64, Illinois 
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AGAINST 
SKIN IRRITATIONS 


cleanses, lubricates, 
soothes delicate skin... 
combats infections 


Johnson’s Baby Lotion forms a discontinu- 
ous film—not an impenetrable barrier—to 
more effectively minimize skin irritations. 


® low surface tension readily permits con- 
tact of soothing lanolin with the skin— 
enhances antibacterial action of hexa- 
chlorophene 


® lets skin function normally—heat and per- 
spiration escape readily 


® combats miliaria, other irritations 


Contains hexachiorophene, 0.5 per cent. 


BABY 
LOTION 
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bettering baby care through specialized research 


fo prevent 


vertigo 
nausea 
vomiting 
as in 


motion 
sickness 


before the 
motion 
upset gtarts 


BONAMINE 


brand of meclizine hydrochloride 


No other therapy can compareto 
the single-dose, 24-hour effec- 
tiveness,! safety and acceptabil- 
ity of Bonamine for children. 
Protection includes the frank 
manifestations as well as the 
disturbing earlier symptoms of 
apathy, indifference, petulance, 
anorexia, sleepiness, and/or 
headache, etc. Side effects are 
extremely rare—‘‘less than in the 
case of the other agents’’2—and 
usually minor and transient 
when encountered. 


Also indicated for vertigo, nau- 
sea, vomiting in: common pedi- 
atric infections = postoperative 
patients = opiate or other drug 
therapy* radiation therapy, fenes- 
tration procedures, labyrinthitis 


\ANONE Tablets, scored, tasteless, 25 
mg. Boxes of 8, bottles of 100 and 500. 


Chewing Tablets, pleasantly 
mint flavored, 25 mg. Packages of 8. 


1. Report of Study by Army, Navy, Air Force 
Motion Sickness Team: J.A.M.A. 160:755, 
1956. 2. Moyer, J. H.: M. Clin. North 
America, March, 1957, p. 405. 
*Trademark 


TORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 
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_VIACETS 


Multiple Vitamin 


Chew Like Candy 


WALEED 


> 


FOR CHILDREN 
Chew Like Condy 
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In urinary-tract infections 
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+ 


_HIGH. | 


HIGH. LEVELS 


TOXICITY | 


SUSPENSION TABLETS 


SULFOSE 


Triple Sulfonamides, Wyeth 
(Trisulfapyrimidines: Sulfadiazine, 
Sulfamerazine, Sulfamethazine) 


Wijeth 


Philadelphia 1, Pa. 


"On on 
This advertisement con- 
forms to the for 
Advertising of the Physi- 
cians’ Council for Infor- 
mation on Child Health. 
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infant feeding 


Standard formulas for WELL INFANTS 


Since age, appetite and digestive capacity 
vary, hospital practice favors an individual- 
ized formula for each infant. 

The total daily feeding usually amounts to 2 
ounces of milk per pound of body weight, plus 
1 ounce of Karo Syrup with enough water to 
satisfy fluid requirements. 

The newborn usually takes from 2 to 3 ounces 
of formula per feeding; the very young infant, 
4 to 5 ounces—the daily quota yielding over 
50 calories for each pound the infant weighs. 
The quantity per feeding should not exceed 
8 ounces. 

Newborns are fed at 3 to 4 hour intervals 
throughout the 24-hour period—the 2 or 3 
A.M. feeding is discontinued after the neo- 
natal period. In the third or fourth month the 
10 or 12 P.M. feeding is discontinued, once 
the infant fails to awaken for the bottle. 
Standard but individualized formulas which 
constitute the hospital infant feeding regimen 
are shown here. 


WHOLE MILK FORMULAS 


Each 
Age Cow's Milk Water KARO Feeding Feedings Total 
Months Fivid Oz. Oz. Tbsp. Oz. in24 Hrs. Calories 


Birth 10 2 3 6 320 
1 i 13 242 7 6 390 
13 3 442 6 480 

9 3 5 5 520 

11 342 6 5 610 

ll 7 642 5 700 

10 o 7 5 760 


EVAPORATED MILK FORMULAS 
Evap. Each 
Age Milk Water KARO Feeding Feedings Total 
Months Fluid Oz. Oz. Tbsp. Oz. in 24 Hrs. Calories 


Birth 6 12 2 3 6 380 
1 8 16 3 4 6 532 

14 3 4% 5 576 

15 3% 5 5 650 

18 a 6 5 768 

21 a 612 5 768 

22 a 7 5 768 


ADVANTAGES OF KARO’ IN INFANT FEEDING 
Composition: Karo Syrup is a 
superior dextrin-maltose-dextrose 
mixture because the dextrins are non- 
fermentable and the maltose is rap- 
idly transformed into dextrose which 
requires no digestion. 
Concentration: Volume for vol- 
ume Karo Syrup furnishes twice as 
many calories as similar milk modi- 
fiers in powdered form. 

Purity: Karo Syrup is processed at 
sterilizing temperatures, sealed for 
complete hygienic protection and 
devoid of pathogenic organisms. 
Low Cost: Karo Syrup costs 1/5 
as much as expensive milk modifiers 
and is available at all food stores. 


Free to Physicians —Book of 
Infant Feeding Formulas with con- 
venient schedule pads. Write: 


Medical Division 


CORN PRODUCTS REFINING COMPANY 
17 Battery Place, New York 4,N.Y- 
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For Ample Air Right Now! 


and other Allergic States 


Medihaler-EPI 


For quick relief of bronchospasm of any origin. More rapid 
than injected epinephrine in acute allergic attacks. 
Epinephrine bitartrate, 7.0 mg. per cc., suspended 
in inert, nontoxic aerosol vehicle. Contains no alco- 
hol. Each measured dose 0.15 mg. epinephrine. 


Medihaler-ISO 


Unsurpassed for rapid relief of symptoms of asthma and 
emphysema. 


Isoproterencl sulfate, 2.0 mg. per cc., suspended in 

inert, nontoxic aerosol vehicle. Contains no alcohol. | 
© 


Each measured dose 0.06 mg. isoproterenol. 


Nothing is Faster 


Nothing is More 


PREMICRONIZATION Photomicrograph 


assures particle size for perticie sire 
more active medication per 10 micron# 
dose...no large particles to 
cause unpleasant taste. 90% a 
of MEDICATION 
7 in 1-5 micron diameter particles . 
THE MEDIHALER® 99.9% of PARTICLES 

PRINCIPLE in 1-7 micron diameter range 
means automatically New Improved Premicronized Medihaler suspension 
measured-dose aerosol ...55 meg. drug/dose 1-5 microns range 
medications in spill- 
proof, leakproof,shatter- Old type aerosol solution........... 10-12 mcg. drug/dose 
proof, vest-pocket 1-5 microns range 
size dispensers. Squeeze bulb nebulizers............ 2-3 meg. drug/dose 

= (Riker) 1-5 microns range 

LOS ANGELES 
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CHLORAL HYDRATE 
Rectally 
SAFE SEDATION 
WITHOUT HANGOVER 


@ Whenever oral therapy is difficult 
or impossible 

@ In nausea and vomiting 

@ To control convulsions 

@ To quiet hyperexcitability 

Preoperatively 

@ Postoperatively 
The “Neocera” Base 
Makes the Difference 


Contains no oils or fatty materials. 
Consists of water-soluble Carbo- 
waxes* with active dispersal agent. 
*Trademark U.C.C. 


Page 20 


accurate 
pre-measured 
rectal sedation*® 


SUPP RE TES 
MA 
Aquachloral Supprettes give total drug release 
within 10 minutes after insertion for prompt 
sedation. Sedation is accomplished free of gastric 
or rectal irritation and barbiturate hangover. 
Rectal administration of Supprettes minimizes 
careless and excessive use. Dosage is non- 
cumulative. 


Composition: Aquachloral Sup- Administration and Dosage: 


prettes contain chloral hydrate 
in three dosage forms: 5 gr. (0.3 
Gm.); 10 gr. (0.6 Gm.); 15 gr. 
(1.0Gm.), in Webster’s exclusive 
water-soluble ‘“‘Neocera’”’ dis- 
persal base. 


Supplied: In jars of 12. 


NO REFRIGERATION NECESSARY 


THE WILLIAM A. WEBSTER COMPANY * MEMPHIS 5, TENNESSEE 
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Rectally. Children: Under 2 
years, 0.2 to 0.5 Gm.; 2-6 years, 
0.5 to 1.0 Gm.; 6-12 years, 1.0 
to1.3 Gm. Adults: 0.6to1.2Gm., 
as needed. 
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“One of the major difficulties associated with 


| re f iron therapy is that of the occurrence of 
ae “iron choline citrate, a chelated form of iron, 
ae? \e possesses outstanding qualities in terms of freedom 
it from undesirable gastrointestinal efiects,”’* 
ror ¢ % 


RUS IPOIRTIIN Ge oe 
new freedom from g.i. distress 
in oral iron therapy—through 


the chemistry of chelation 


chelate e 
with Pediatric Drops 


ron Choline Citrate) 
the new chemohematinic for oral iron therapy... 
notably effective ...exceptionally well tolerated... 
unusually safe even on accidental overdosage 


PEDIATRIC DROPS —Each ce. Ferrouip Pediatric Drops provides 

16 mg. elemental iron, 48 mg. choline base. In 30-cc. unbreakable 

plastic squeeze bottles. 

TABLETS —8 FERROLIP Tablets supply 1.0 Gm. iron choline citrate,t 
equiv. 120 mg. elemental iron, 360 mg. choline base. Bottles of 100, 1000, 
SYRUP—1 fl.oz. Ferrotip Syrup provides 120 mg. elemental iron, 
equiv. 3 tablets, Pints, gallons. 


also available 
FERR@LIP ep during pregnancy— Bottles of 60, 100, 1000 tablets. 
FERRGLIS plus for macrocytic and microcytic anemias 


Bottles of 100, 1000 capsules. Also Ferrouip plus Liquid, in 
8-fl.oz., pint, and gallon bottles. 


Jhint EATON & COMPANY 


ecatur, l/linois 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
Pat. 2,575,611 
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For infected, or potentially infected, inflammatory 
conditions of the eye (anterior segment), ear and skin 


VIRTUALLY NON-SENSITIZING 


CORTISPORIN’ OINTMENT 


Each Gm. contains: ‘Aerosporin’™® Sulfate Polymyxin B Sulfate 5,000 Units; 
Bacitracin 400 Units; Neomycin Sulfate 5 mg.; 
Hydrocortisone (free alcohol) 10 mg. (1%). 


Available in applicator tip tubes of \s oz. and \% oz. 


CORTISPORIN’ OTIC DROPS 


Each ce. contains: “Aerosporin’® Sulfate Polymyxin B Sulfate 10,000 Units; 
Neomycin Sulfate 5 mg.; Hydrocortisone (free alcohol) 10 mg. (1%). 


Available in sterile dropper bottles of 5 cc. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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and nothing 


Kanana Banana Flakes 


for instant mashed banana in daily 
routine feeding! 


KANANA | FREE SAMPLE! Fin) out and mail 
ee ed TODAY! For content analysis and free 
sample, send to: 
PURE PERFECTLY RIPE 76 Ninth Ave., 


FULLY NUTRITIOUS 


The addition of three parts water or nants 
milk will INSTANTLY provide the 
wholly-nutritious mashed banana you STREET 
prescribe. 
city ZONE STATE 


> . In Canada: Lauren- 
K a nana Flakes POWDER) tian Agencies, Ltd., 429 St. Jean Baptiste 
Street, Montreal, Canada 
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Over 100 investigators in 15 countries have clinically demonstrated 
that “Mysoline’’—alone or in combination with other anticonvulsants 
— effectively controls grand mal and psychomotor attacks with a high 
degree of safety. No irreversible toxic effects have been reported. 
This is now supported by three years of successful clinical use in the 


United States. 


Supplied: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 


S AYERST LABORATORIES + NEW YORK, N.Y. © MONTREAL, CANADA 


““Mysoline” is available in the United States by 
5767 arrangement with Imperial Chemical Industries Ltd. 
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With Lipo Gantrisin, you control administration — specifying 
four-or six -doses-per-24 t 
trisin permits such flexibility because it provides both prompt and 
prolonged absorption, giving therapeutic blood levels for up to 12 — 
hours with a single dose. Important added advantage: systemic 
clearance is almost complete after 24 hours. 
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simple 


antibacterial therapy with two doses daily 


indications: 


microorganisms. 


description: 


With Lipo Gantrisin, therapeutic blood sales can stein be main- 
contains 
Gantrisin Acetyl emulsified in a readily digestible vegetable oil for 
~faster, higher and more prolonged blood tevets. Each teaspoonful 


(5 cc) is equivalent to 1 Gm of sulfisoxazole (Gantrisin ) in the 


~ form of acetyl sulfisoxazole. 


properties: 
Two doses-a day of Lipo Gantrisin are usually adequate; 


ever, two, four or six doses per 24 hours may be specified, as the 


“physician thinks best. Tt offers these advantages: higher, more pro- 

longed blood levels . . . wide antibacterial spectrum . . . no renal 
blocking . . . no need for alkalies . . . special convenience for 
children. 


For dosage and supply refer to PDR p. 760 


ROCHE LABORATORIES 


LiPo GANTRISIN® ACETYL— BRAND OF ACETYL SULFISOXAZOLE 


: 
| 
+ 


the direct approach 


... specific therapy 


Fer-In-Sol 


iron in a drop for infants and children 


“When iron is indicated give 
only iron. The therapeutic re- 
sponse will be infinitely better, 
the medication will be taken 
with greater facility, and the 
cost of treatment will be far 
less.”"* 

In infants and children the 
most common anemia is that 
due to iron deficiency; peak 
incidence is seen in ages from 
6 to 24 months.* 

Specify Fer-In-Sol—well toler- 
ated, efficiently utilized ferrous 
sulfate in an acidulous vehicle 
for better absorption. Its 
pleasant citrus flavor makes it 
readily acceptable to young 
children, and its dropper dos- 
age form makes it easy to give. 


You are cordially invited to ask your 

the convenient Fer-In-Sol Dosage 
Card (Lit. No. 267) or write to us, 
Evansville 21, Indiana. 


*Smith, N. J., and Rosello, S.: J. Clin. 
Nutrition 1:275, (May-June) 1953. 
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Symbol of service in medicine 
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A FOOD FORMULA 

FOR INFANTS, WYETH 
CONCENTRATED LIQUID + INSTANT POWDER 


S-M-A protein is in physiologic proportion.-’ he infant fed §-M-A 
receives a daily protein intake Comparable to that of the breast- 
fed infant. 


S-M-A fat.is high in essential fatty acids. S-M-A supplies 20 
calories per ounce, the same as human milk. 
S-M-A provides physiological carbohydrate in the form of lactose 


in an amount (7%) closely adjusted to the average quantity in 
human milk. 


S-M-A supplies vitamins and minérals in amounts adequate to 
meet the recognized needs of health and growth. 


S-M-A for sound infant nutrition . . . 


5 
if 
5 
4 
t my 
Eas & 
Philadelphia 1, Pa. 


The S-M-A Service® (available only to physicians) includes vital 
information for expectant mothers. Not only does the service provide extensive 
infant-care information, but it also answers many questions about pre- and 
postnatal problems to supplement your instructions to the mother. 


Facts and pictures for | 
the mother during preg- 
nancy and her baby's 
firct year of fife 


A personalized gift of 
S-M-A from you 


Authoritative discussions of nutritional re- 
quirements and. infant-feeding problems 


Rapid data for supplemental feeding 


cards 
for the nursery 


*Your Wyeth Territory Manager will gladly supply you, free of charge, with the 
continuous S-M-A infant-Feeding Service for your obstetrical practice. 
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In medicine as in golf, the right iron assures best results! | 
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There isa 


For Simple Iron Deficiency Anemia— 
MOL-IRON TABLETS MOL-IRON LIQUID 


Each tablet or teaspoonful contains 
195 mg. ferrous sulfate and 3 mg. 
molybdenum oxide. Dosage for adults— 
2 tablets or 2 teaspoonfuls liquid t.i.d. 
For children—1 tablet or 14 to 1 tea- 
spoonful liquid t.i.d. 


Supplied: Tablets—bottles of 100 
Liquid—bottles of 12 fl. oz. 


For Protection Against Iron Deficiency During Infancy 
MOL-IRON DROPS 


Especially well tolerated, highly pala- 
table. Each cc. contains 125 mg. ferrous 
sulfate and 2 mg. molybdenum oxide. 
Dosage for children up to 6 years—0.3 cc. 
daily; children more than 6—0.6 cc. 
daily. 


Supplied: Bottles of 15 cc. and 50 cc. with 
special dropper. 


preparation 
for all orally 
treatable 
anemias 


SUPERIOR TOLERANCE 


“Of the 75 pmomtoggy receiving iron 
[Mol-Iron] therapy, lonly] one was 
forced to stop treatment....”’ 


OUTSTANDING EFFECTIVENESS 


““‘We have never had other iron salts 
so efficacious....’’2 


RAPID RESPONSE 


a substantially more 
rapid therapeutic response than ferrous 
sulfate, the difference... being statisti- 
cally significant.’ 


ECONOMICAL THERAPY 


Faster maximal hemoglobin response 
eliminates prolonged treatment. 


Costs no more on prescription than ordi- 
nary iron salts! 


References: 

1. Lund, C. J.: Am. J. Obst. & Gynec. 62:947, 
1951. 2. Dieckmann, W. J., and Priddle, H. D.: 
Am. J. Obst. & Gynec. 57: 541, 1949. 3. Chesley, 
R. F., and Annitto, J. E.: Bull. Margaret Hague 
Mat. ‘Hosp. 1:68, 1948. 


WHITE LABORATORIES, INC. 
Kenilworth, New Jersey 
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an 
entirely new 
concept 


in 
broad-spectrum 


Cosa is an abbreviation for glucosamine, a basic substance 
older than man himself, found throughout the human body 
and in the whole spectrum of nature—lobster shells . . . 
mother’s milk ... eggs. . 
importance when Pfizer scientists discovered that this 


interesting compound provided 
what is C 


. gastric mucin. .. . It achieved new 


the following significant advantages 
when added to antibiotics such as 
tetracycline and oxytetracycline: 


1. Higher, faster antibiotic blood levels! | 
2. More consistent high antibiotic blood levels? 
3. Effective, well-tolerated broad-spectrum therapy*-4.5 
4. Safe, physiological potentiation with glucosamine, 
a nontoxic human 


References: 1. Welch, H.; Wright, W. W., and Staffa, A. W.: Antibiotic 
Med. & Clin. Therapy 5:52 (Jan.) 1958. 2. Carlozzi, M.: Ibid. 5:146 
( Feb.) 1958. 3. Shalowitz, M.: Clin. Rev. 1:25 (April) 1958. 4. Stone, 
M. L.; Bamford, J., and Bradley, W.: Antibiotic Med. & Clin. Therapy 5:322 
(Ma ay) 1958. 5. Combleet, T.; eta, E., and Barsky, S.: Ibid. 5:328 
(May) 1958. 6. West, R., and Clarke, D. HL: J. Clin. Invest. 17: 173 
(Marcl.' 1938. 7. Ma ad nez-Diaz, C.; Aguirre, M., and Arjona, E.: Bull. Inst. 
M. Res ~~ ry 6:137 (Oct.-Dec.) 1953. 8. Lerm: an, S.; Pogell, B. M., 

} and Lica, W. M.A, Arch. Ophth. 57:354 (March) 1957. 


Your patients will do better when you choose COSA antibiotics 


COMM -TETRACYN 


Gi AMINE-POTENTIATED TETRACYCLINE 
This excellently tolerated formu- 
lation provides highest, fastest 
blood levels of tetracycline, the 
most widely used broad-spectrum 
antibiotic. Capsules (black and 
white) 250 mg. and 125 mg.; 
orange-flavored Oral Suspension, 
125 mg. per 5 ce. 


Researching the future —today 


(Pfizer) Prizer Lasonartonies, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


COMA -SIGNEMYCIN' 
TRIACETYLOLEANDOMYCIN GLUCOSAMINE. 
POTENTIATED TETRACYCLINE 

Provides broad-spectrum anti- 
biotic activity (Cosa-Tetracyn) 
plus triacetyloleandomycin effec- 
tiveness against many organisms 
resistant to currently used antibi- 
otics. Recommended for home or 
office where sensitivity testing is 
difficult or impractical. Capsules 
(green and white) 250 mg. and 
125 mg. 


COSA -TERRAMYCIN"® 
OXYTETRACYCLINE WITH GLUCOSAMINE 

A proven standard in antibiotic 
therapy for over 8 years now 
significantly improved through (1) 
glucosamine potentiation, (2) addi- 
tional recrystallizations for maxi- 
mum purity. Capsules (yellow) 
250 mg. and 125 mg.; peach-fla- 
vored Oral Suspension, 125 mg. 
per 5 cc. 


*Trademark 


BRING HIM BACK FROM OUTER SPACE 


to feed the inner man 


Anorectic space cadets zoom in for meals when REDISOL takes 
hold. This dietary supplement—Vitamin B,,—often stimulates 
appetite with consequent weight gain. 


Soluble REDISOL Tablets (25, 50, 100, 250 mcg.) and cherry-flavored REDISOL Elixir (5 mcg. per 


5 ec.) mix readily with liquids. 
& MERCK SHARP & DOHME 


REDISOL is a trade-mark of Merck & Co., Inc. DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


June, 1958 


a 

Y / | 

| 

/? 

‘ 

| 

, 

CYANOCOBALAMIN (CRYSTALLINE VITAMIN 

i- 

| 


More evidence! to confirm that 


...quick-acting pediatric antipyretic-analgesic 


reduces fever, 
relieves aches, pains: Tylenol “produced effective 
antipyretic and analgesic 

responses...””! 


“no evidence of side-effects...” 
even on prolonged use’ 


without a tussle: “Tylenol was considered 
‘acceptable’ or ‘liked’ by... 
86% of the children.” 


TYLENOL is now available in 2 forms: 


Acetaminophen 


Drops: 60 mg. (1 gr.) per 0.6 cc.—15 cc. bottles 
Liquid: 120 mg. (2 gr.) per 5 cc.—4 and 12 fl. oz. bottles 


McNEIL 


1. Cornely, D. A., and Ritter, J. A.: N-acetyl-p-aminophenol (Tylenol Elixir) 
as a Pediatric Antipyretic-Analgesic, J.A.M.A. 160:1219 (Apr. 7) 1956. 


The Journal of Pediatrics 
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inflammatory dermatoses s 

a 

COURTESY ROBINSON, JR., H.D., BALTIMORE, HD. Seheting 


ARRESTS ITCHING, INFLAMMATION, SWELLING 


infantile eczemas 

adult contact dermatitis 
eczematoid dermatitis 
neurodermatitis 

nonspecific anogenital pruritus 


Meti-De rM cream 0.5% 


“Meti” steroid topical 


encourages healing—may be used 
also to supplement systemic 

corticosteroid therapy in the more 
extensive and widespread lesions | 


GUARDS LESIONS VULNERABLE TO BACTERIAL INVASION 


formula 


Meti-Derm’? 

““Meti” steroid—antibiotic topical 

—unsurpassed antibiotic effects Littl 
against the common invaders | 
of allergic dermatoses plus A 
“Meti’steroid benefits 


Each gram of METI-DERM Cream contains 5 mg. (0.5%) prednisolone, free 
alcohol, in a water-washable base. METI-DERM Ointment with Neomycin 
contains 5 mg. (0.5%) prednisolone and 5 mg. (0.5%) neomycin sulfate in a 
white petrolatum base. 

METI-DERM Cream 0.5%, 10 Gm. tube. METI-DERM Ointment with Neomycin, 
10 Gm. tube. 


Meti—tT. M.—brand of corticosteroids. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY Selering 
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little Boy. Blue blows his horn for delicious apple-fla 


‘in, 5,000 ynits (1.5 mg.) Pantothenic acid more than doubled 
Vitamin By (thiamine for better-than-ever \utritional support 
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FOR CONSTIPATED BABIES 


Borcherdt 


MALT SOUP EXTRACT 


Provides quick, safe, gentle relief with no gas pains, no stomach 


upset and no side effects. This time-tested product, by developing 


friendly aciduric intestinal flora, gets very satisfactory results 
NATURALLY. 

Two tablespoonfuls in the daily formula for infants (in water for 
breast fed babies) produce soft, natural stools. Malt Soup Extract 
is very effective also for growing children when added to cereals, 
fruit juices or milk. 

Malt Soup Extract is specially processed non- 
diastatic barley malt extract neutralized with 
potassium carbonate. It has been time-tested 
for more than forty-five years. 

Available in both powder and liquid forms 


in 8 ounce and 16 ounce jars. 


WE WILL BE GLAD TO SEND SAMPLES 


BORCHERDT COMPANY 
Medical Profession 


217 North Wolcott Avenue, Chicago 12, Illinois Since 1868 
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@ffective iron preparation 
for intramuscular injection...” 


Published reports'** confirm the advantages of IMFERON when paren- 
teral iron is preferable in iron deficiency anemias; pregnancy; infancy; 
resistant hypochromic anemias; geriatric patients; blood loss; patients 
with peptic ulcer, ulcerative colitis; intolerance to oral iron. Easy to 
administer, notably free from unpleasant or toxic effects, quickly 
absorbed and utilized, IMFERON produces prompt hematologic and 


clinical improvement. 


PRECISION THERAPY...PROMPT RESPONSE 


INTRAMUSCULAR IRON-DEXTRAN COMPLEX 


® 


SUPPLIED: 2-cc. and 5-cc. ampuls, boxes of 4. There are 50 mg. of elemental 
iron per cc. of IMFERON. 
IMFERON® is distributed by Lakeside Laboratories, Inc., under license from Benger Labora- 
tories, Limited. 
BIBLIOGRAPHY: (1) Hagedorn, A. B.: J.A.M.A. 164:1642 (Aug. 10) 1957. 
(2) Brown, E. B., and Moore, C. V,, in Tocantins, L. M.: Progress in Hematology, 
New York, Grune & Stratton, Inc., 1956, vol. 1, p. 25. (3) Hagedorn, A. B.: M. Clin. 
North America, Philadelphia, W. B. Saunders Company (July) 1956, p. 983. 
(4) Grunberg, A., and Blair, J. L.: A.M.A. Arch, Int. Med. 96:731, 1955. (5) Baird, 
I, M., and Podmore, D. A.: Lancet 2:942 (Nov. 6) 1954. (6) Cappell, D. F; Hutchi- 
son, H. E.; Hendry, E. B., and Conway, H.: Brit. M. J. 2:1255 (Nov. 27) 1954. 
(7) Millard, J. B., and Barber, H. S.: Ann. Rheumat. Dis. 15:51, 1956. (8) Cope, E.; 
Gillhespy, R. O., and Richardson, R. W.: Brit. M. J. 2:639 (Sept. 15) 1956. 
(9) Jennison, R. F, and Ellis, H. R.: Lancet 2:1245 (Dec. 18) 1954. (10) Scott, 
J. M., and Govan, A. D. T:: Brit. M. J. 2:1257 (Nov. 27) 1954. (11) Scott, J. M.: 
Brit. M. J. 2:635 (Sept. 15) 1956. (12) Gaisford, W., and Jennison, R. F: Brit. M. J. 
2:700 (Sept. 17) 1955. (13) Wallerstein, R. O., and Hoag, M. S.: Scientific Exhibit, 
Sixth Internat. Cong., Internat. Soc. Hemat., Boston, Mass., Aug. 27-Sept. 1, 1956. 
(14) Wallerstein, R. O.: J. Pediat. 49:173, 1956. (15) Sturgeon, P: Pediatrics 18:267, 
— 1956. (16) Wallerstein, R. O., and Hoag, M. S.: J.A.M.A. 164:962 (June 29) 1957. 
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FAST-ACTING ORAL BROAD-SPECTRUM THERAPY. 
The modern blue and yellow ACHROMYCIN V Capsules, combining equal parts of pure crystalline 
ACHROMYCIN Tetracycline HCI and Citric Acid, provide unsurpassed oral broad-spectrum therapy. 

Speed of absorption adds new emphasis to the benefits of true broad-spectrum action, minimum side effects 
and wide range effectiveness that have established ACHROMYCIN as an antibiotic of choice for decisive 


control of infection. 


REMEMBER THE V WHEN SPECIFYING ACHROMYCIN V. 
New blue and yellow capsules (sodium-free)—250 mg. with 250 mg. citric acid, and 100 mg., with 100 mg. 
citric acid. 


ACHROMYCIN V dosage: Recommended basic oral dosage is 6-7 mg. per Ib. body weight per day. In 
acute, severe infections often encountered in infants and children, the dose should be 12 mg. per Ib. body 
weight per day. Dosage in the average adult should be 1 Gm. divided into four 250 mg. doses. 


ACHROMYCIN'V 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID company QD 
*Reg. U.S. Pat. Off Pear! River, New York 
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Superior Infant Care ~ 


AMERICAN 


PENN “GOO” Incubator 


Write for illustrated literature 
... Bulletin MC-570 


"The Amsco Penn 600 is equipped 
with precise controls for establishing 
the desired conditions of isolation, 
heat, humidity and oxygen... 
automatically and with utmost 
fidelity throughout all pediatric and 
nursing procedures. 

The Penn 600 enables the nurse to 
maintain the highest level of infant 
care easier and faster. Convenient 
working level, simplicity of cleaning, 
with the exclusive “‘nested’’ con- 
struction, automatic controls, simple 
replacement of the heating and 
humidity unit “drawer,’’ heated 
storage cabinets for prewarming cloth 
ing and blankets — all these special 
conveniences ... and more... make 
the Penn 600 the incubator of choice || 
for every nursery. | 


AMERICAN 


STERILIZER 


4 
N a 
Offices in 14 Principal Cities 


Provides balanced 
nutritional values 


@ Fibre-free HYPOALLERGENIC formula. 
@ An excellent formula for regular 
infant feeding. 


@ An ideal food for milk allergies, 
eczema and problem feeding. 


SOYALAC helps solve the feeding problem of 
prematures and infants requiring milk-free diet. 


Strikingly similar to mother’s milk in composition 
and ease of assimilation, babies thrive on SOYALAC, 


Clinical data furnish evidence of SOYALAC’S value 
in promoting growth and development. 


Protein of high biologic value is obtained from the 
soybean by an exclusive process. 


nee Booklet and Samples 


A request on your professional letterhead or prescription form 
will bring to you complete information, and a supply of 
samples. Please address the Loma Linda Food Company, 
Arlington, California, or Mount Vernon, Ohio. 


Medical Products Division 


LOMA LINDA FOOD COMPANY 
ARLINGTON, CALIFORNIA + MT. VERNON, OHIO 
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prevents and relieves skin discomforts—aids healing 
superior antibacterial action” 


clinically effective: routine use reduces substantially the incidence of — 
common rashes of infants and young children. Particularly effective “\ both 
preventing and modifying the course of “diaper rash” of various etiologies. 


twofold antibacterial action: the combination of hexachiorophene and 
para-chioro-meta-xylenol provides potent antibacteria| effect—curbs pri- 
mary infections, helps prevent secondary infections. 


twofold anti-ammonia action: specific inhibition of urease plus antibac- 
terial action against urease-producing bacteria check ammonia formation— 
prevent diaper rash and ammoniaca! dermatitis. 


twofold absorbent action: two moisture absorbents combat maceration, _ 
chafing, irritation—keep skin cool and dry. s 


- 
< JOHNSON’S MEDICATED POWDER provides unexcelled dry lubrication. 4 
—j + Ideal for sensitive skin—completely safe for babies and children. 2 
Math Infection at ster For free sample, write Johnson & Johnson, New Brunswick, N. J. 
treatment, 12/26/56. ; 
-ttom: Eight days after treatment with 
J HNSON’S MEDICATED POWDER, 


; 3/57. Almost complete clearing of “CONTAINS WEXACHLOROPHENE 0.28 PER CENT 
‘tial rash and of secondary infection. AND PARA-CHLORO-META-XYLEWOL 0.25 PER CENT 
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is. Shic B. A., Pri Maynard A. 
Felix, A. J., and Hijelt Ibid. p. 
9. 16. Cronk, G! A.: Personal communication. 


tetracycline therapy is indicated—- 
References: 1. Council on Drugs, AMAA.: 
5 ae J.A.M.A. 166:52, 1958. 2. Pulaski, E. J.: Prac- ‘ 
titioner 179:465, 1957. 3. Cronk, G. A., and 
Naumann, D. B.: Ant. Med. & Clin. Ther. ome 
4:166, 1957. 4. Kaplan, M. A., Dickison, H. L., 
Hubel, K. A., and Buckwalter, F. H.: Ibid. 
4:99, 1957. 5. A., Shidlovsky, B. A., 
, i! and Felix, A. J.: Ibid. 4:287, 1957. 6. Pulaski, Me 
E. J., and Isokane, R. K.: Ybid. 4:408, 1957. 
7. Putnam, L. E.: Ibid. 4:470, 1957. 8. Rein, 
C. R., and Fieischmajer, R.: Ibid. 4:422, 1957. 
4 ‘Naumann, D. E., and Casson, K.: Anti- 
biotics Annual, 1957-8,'ed. by H. Welch and 
. York, p. 397. 11. Dube, A. H.: Ibid. p. 409. 
12. Hubel, K. A., Palmeri, B., and bunn, P. A.: 
: Ibid. p. 443. 13. Kaplan, M. A., H., 
and Buckwaiter, F. H.: Ibid. p. 415. 14. Portnoy, 
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 Tetrex requires nO 
Tetrex has an impressive © 
ISTOL LABORATORIES INC., Syracuse, New York 


VARAMEL 


A scientifically formulated evaporated milk 
product prepared exclusively from Grade A Milk 


®@ Protects Normal Skin Integrity 
@ Assures Optimal Caloric Utilization 


Recent work has pointed out that linoleic acid plays a 
significant metabolic role in infant nutrition. Too low an 
intake results in dryness, thickening and leathering of the 
skin,' and an increased caloric consumption. 


In Varamel the troublesome butterfat has been entirely re- 
placed with easily digested corn and cocoanut oils, which 
provide five times the amount of linoleic acid in cow’s milk 
formulas. 


Infants fed on V aramel are protected against eczematous 
and other dermatologic conditions caused by lack of linoleic 
acid, and are also assured optimal caloric utilization. 


Prescribe Varamel to protect normal skin integrity and 
assure oO ptimal caloric utilization. 


(1) Hansen, A. E., et al.: Fed. Proc. 16: 387, 1957; 
(2) Hansen, A. E.: Pediat. 21: 494, 1958. 


Other Products—BAKER’S MODIFIED MILK—a com- 
plete formula in liquid and powder form prepared ex- 
clusively from Grade A Milk. 


The BAKER Laboratories, Inc. 


Cleveland 3, Ohio 
Milk Products Exclusively for the Medical Profession 
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of new, orange-flavored 


GLUCOSAMINE-TETRACYCLINE 


Oral Suspension | 


Cosa-TETRACYN for Oral Suspension provides: Un- 
excelled height of tetracycline blood levels, unex- 
celled consistency of high tetracycline blood levels 
—plus taste-tested orange flavor to delight patients 
young and old. 

In 2 oz. bottles containing 1.5 Gm. (125 mg. per 5 ce. 
teaspoonful when reconstituted). 

Also available: Cosa-TETRACYN Capsules, 250 mg. and 
125 mg. *Trademark 


References: Carlozzi, M.: Antibiotic Med. & Clin. Therapy 5:146 || 
(Feb.) 1958. Shalowitz, M.: Clin. Rev. 1:30 (April) 1958. | 


| 
| 
| 
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Prizer LaBoraTories, Brooklyn 6,N. Y. | 
Division, Chas. Pfizer & Co., Inc. Pfizer) 


taste critics (and their elders) 
4 
| 


covers these subjects | 


HERBST Shoe Manufacturing Company, Milwaukee 45, Wisconsin 
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ACT .--A Basis for Thera: f Mechanical 
Foot Problems in 


..»Pronation in the Preschool and 
Early School Child 


..-Pronation in Adolescence 
... Pigeon Toe in the Child 
«Knock Knees and Bow Legs in 


... Painful Heels 
.--Toe Walkers 


and it’s yours for the asking 


Professionally written and illustrated with dia- 
grams for corrective wedging, this booklet is helpful 
in providing “refresher” reading on a group of topics 
that physicians are being asked about with increas- 
ing frequency. 

It is being offered purely as a service to the pro- 
fession by the makers of CHILD LIFE Shoes. 


The Journal of Pediatrics 
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MEYENBERG GOaT MILK... 
THE FIRST CHOICE 
FOR INFANTS ALLERGIC 


To COWS MILK... 


there's 
no Substitute 
for 
REAL MILK! 


OR INFANTS allergic to cow’s milk, Meyenberg Goat Milk is the medication 

of choice. Since the offending antigen in cow’s milk is usually lactalbumin, a 

species-specific protein, goat milk has frequently proven a practical and success- 
ful substitute for cow’s milk. Goat milk does not deprive the infant of the important 
and irreplaceable values of milk, such as occurs when synthetic milk formulas are fed. 
Recent clinical findings indicate that the promiscuous use of milk-free substitutes 
is not without deleterious effects. Sensitivity to soy protein with cross sensitization to 
other legumes has been demonstrated.* In addition, gastrointestinal disturbances with 
abnormal stools, diarrhea, sore buttocks, cramping and occasionally vomiting, have 
been reported following the ingestion of soy bean-containing preparations.** 
In light of this evidence, for infants allergic to cow’s milk, prescribe Meyenberg Goat 
Milk First. It is nutritionally equal to cow’s milk in protein, carbohydrates and fat. . . 
It contains no crude fibers or other extraneous material which cause digestive upset. 
Meyenberg Goat Milk is rich in animal protein and accessory growth factors. Most 
important of all... it is not a milk substitute, but milk itself. 


Evaporated in 14 fluid oz. cans, powdered in 14 oz. cans. 
Write for a full can size sample to: 


JACKSON-MITCHELL Pharmaceuticals, Inc. 
10401-I Virginia Avenue, Culver City, California. Srvce 1934 


* Fries, J. H., Milk Allergy-Diagnostic Aspects and the Role of Milk Substitutes, 
J.A.M.A., Nov. 23, 1957. 
** Ibid. Write for a free reprint of this article. 
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Now, 4 Clinically- 
Proven Sulfonamides 
Unite for Safe, 
Superior Action 


Katrasul 


Chimedic 


By combining 4 powerful sulfas in one pala- 

table preparation, Katrasul provides a broad- 

spectrum of activity 4 times as potent as any 

single sulfa—with toxicity reduced to prac- 

tically zero. 
Katrasul’s quadruple formula includes Sul- 

fadiazine, Sulfamerazine, Sulfamethazine and 

Sulfacetamide— individually notable for anti- 

bacterial action—in combination exerting a 4- @, wy 

way antibacterial spectrum of unmatched effi- coconut-custard 

cacy and power. flavor invites patient- acceptance. 
Using only fractional dosage of each sulfa e 

results in greater solubility and the virtual 

elimination of crystalluria. Sensitization re- Prompt action, safety, and pleasant 

actions and toxic effects approach zero. ay = 
Prescribe Katrasul to combat both gram tious diseases. 

positive and gram negative bacilli. It is effec- 


tive not only against the common micro- e 

organisms, but also the gonococcus, meningo- Available: Delicious coconut-cus- 
coccus, pneumococcus, staphylococcus and tard flavored suspension. 402., : 
streptococcus infections. pints, gallons. Also in tablets. ; 


CHICAGO PHARMACAL COMPANY 


5547 N. Ravenswood Ave., Chicago 40, Illinois 


Pacific Coast Branch 
381 Eleventh St., San Francisco, Calif. 
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CoweD By Your 
Dy CANNY BALANCE 


ASSURED oF GRowlH 
AND DiGesTive ConTROL 
WiTH HI-PRoS BALANCED 
FORMULA 


high protein-low fat diets are indicated, prescribe 
oye 4 -Pro. For the premature, in diarrheas or for fat intol- 
 erance feeding difficulties, H1-Pro’s balanced formula assures 
high protein with low fat and moderate carbohydrate intake. analysis 
Ht-Pro is a low cost, spray dried, specially processed, par- Protein. . .41.0°% 
tially delactosed whole and defatted cow’s milk . . . readily ae ge 
digested and assimilated. For rapid growth and firm tissue Available in 
turgor, prescribe Hi-Pro. Write for samples and further 1 and 2% Ib. vacuum- 
information. packed tins. 
Serving the medical profession since 1934. 


JACKSON-MITGHELL Pharmaceuticals, Inc. 
10401 Virginia Avenue, Culver City, California ul-DRo 


HIGH PROTEIN 


< = — 


— 
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In 
Post-Tonsillectomy 
care 


“Post-operative pain...was 
decidedly decreased...""' 


“...the incidence of bleeding 
was nil.”"? 


“The tonsillar fossae...were 
uniformly cleaner..." 


Intermittent exercise of the pharyngeal 

muscles associated with the chewing of ORABIOTIC 

relieves postoperative discomfort, lessens difficulty in 
swallowing and stimulates increased salivary flow—thus keeping 
the oropharyngeal area moist and clean. 


Patients receiving ORABIOTIC routinely after tonsillectomy were more comfortable and 
returned to a normal diet “within 3 to 5 days’’? instead of the usual week to 10 days. 


® 
1 Antibiotic 
Analgesic 
CHEWING TROCHES 
“A bacteriostatic bath” for the oropharynx 


Each ORABIOTIC chewing gum troche contains: 


Neomycin (from sulfate)................... 3.5 mg. 
Propesin (propyl p-aminobenzoate).......... 2.0 mg. 


Dosage: One troche q.i.d. chewed for 10-15 minutes from the 


first through the fifth day after tonsillectomy. In other conditions, 
WHITE LABORATORIES, INC, troche q.i.d. 


KENILWORTH, NEW JERSEY Supplied: In packages of 10 and 20. 
Ref 1. Rittenh E. Ax Prevention of Secondory Clin. Med. 4:699 (June) 1957. 3. Granberry, C., and 
erhage in Tonsill ¥, E.E.N.T. Mo. 36:406 (July) 1957. Beaotrous, W. P. Effect of a New Chewing Troche on Post- 
2. Fox, S. Ls Tonsill y and A y in Review, Tonsillectomy Morbidity, E.E.N.T. Mo. 36:294 (May) 1957. 
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FOR\ PROMPT) UTILIZATION 


AND BETTER STORAGE 


The only homogenized vitamins in solid form 


Homagenets are unusually palatable—and good taste is 
especially important. to your patients. Of more interest to 
the physician is the homogenization process. This presents 
both oil and water soluble vitamins in microscopic particles. 
Thus the vitamins in Homagenets are better absorbed and 
utilized—and stored longer.' These are definite advantages 
to your patient. 


1. Lewis, J.M., et al.: J. Pediat. 31:496. 


EXCESS vitamin dosage unnecessary. 
regurgitation, no “fishy burp” 


| Honiagenets are available in five formulas: Prenatal, 
| Pediatric, Therapeutic, Geriatric and Aoral (brand of 
vitamin A). 


THE S. E. MASSENGILL COMPANY 


Bristol, Tennessee 


TURN THE PAGE 
for laboratory proof of 

the prompt dispersion 
of Homagenets 


R 
4 
{ 
Better absorbed, better utilized 
: | a 
| 
_ May be chewed, swallowed or 
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VISUAL 


THE RAPID 


i HMOMAGIERAETS 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 
NEW YORK - KANSAS CITY - SAN FRANCISCO 


/ 
OF 
5 ¥ 7 +; 4 
— 
ag 
: 
if. 
we 
depc 


Why should you recommend 
Ivory Snow 


for babys wash? 


Because Ivory Snow is as safe and mild as 
soap can be... as pure a soap as mother can buy! 
Ivory Snow is Ivory-safe, leaves diapers 

and baby clothes soft, smooth... free from irritating 
deposits that can chafe tender skin. Granulated gene 
for washing machine efficiency, Ivory Snow is as 
practical for mother as it is safe for baby! 


A Procter & Gamble Product 


Wory-Safe 


99 44/100% PURE® WITH BEAUTY GLOW | 
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“Examine your armamentarium! It’s not complete 
without ‘BABY SILICARE’ for diaper dermatitis” 


Medicated Baby Silicare Powder and Lotion can help you in the 

management of even the most difficult cases of diaper dermatitis. MEDICATED 

Superior clinical effectiveness of both Powder 

and Lotion is well documented in the B ‘ i T S ‘ a 

They are routine on obstetric and a iCal 

pediatric services of many leading hospitals. POWDER AND LOTION 

Patient acceptance is high. Why not use 

Baby Silicare Powder and Lotion for prevention 

and treatment of diaper dermatitis? i 

Silicare active ingredients: 
glyoxyl diuvreide 


1. Koessler, H. W. Arch. Ped. 74:47 (Feb) 1957 
2. Kohon, H. ef of. Arch. Ped. 73:125 tApr.) 1956. 
3. Editorial: 165:254 (Sept. 21) 1957. 


dimethylpolysiloxane 

hexachlorophene H 
REVLON 
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“exactly this dose” 
for the young asthmatic 


* terminates even severe attacks—in minutes* 
* makes repeated doses unnecessary—no 
toxic hazards* 


¢ is virtually free from gastric distress and 
other side effects* 


Dosage: In children, 0.375 
(96) cc. per pound of body PEDIATRIC DOSAGE TABLE 
weight. This amount con- 
tains 2.0 mg. theophylline Age Dose Approx. Household Measure 
and 0.075 cc. ethyl alcohol. 6 months 2.4 cc. ¥2 teaspoonful 
Multiple spoonful doses 
are best measured into a 1 year 4.6 cc. 1 teaspoonful 
glass and taken at one 2% years 10 ce. 2 teaspoonfuls 
ough rarely required, 
dosage may be repeated 60 Ibs. 22.5 cc. 1% tablespoonfuls 
if necessary after 6 or 8 80 Ibs. 30 ce. 2 tablespoonfuls 
— Other theophylline 100 Ibs. 37.5 cc. 21% tablespoonfuls 
or ephedrine preparations 
may 45 cc. tabl fi 
should not be administered 
with Elixophyllin. 


oral ELIXOPHYLLIN 


*A folio of all published studies on request Detroit 11, Michigan 
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Calcium Disodium 


spells the answer 


At last, here is a dependably effective means of removing heavy 
metals from the body without danger of organ damage. Calcium 
Disodium VERSENATE is now available for oral as well as 
intravenous therapy; the intravenous form for safe, effective, 
dramatic short-term treatment; the oral form for convenient 
prevention of exacerbations or as sole therapy for milder types 
of lead poisoning. 

INTRAVENOUS Complete instructions 
for dilution and administration accompany 
the ampuls. The average daily dose for chil- 

dren is not more than 0.5 Gm. per 35 pounds of 
body weight, given once or twice daily. (Adult 


dose, 1 to 2 Gm. per day, given as two in- 
fusions.) In boxes of six 5 cc. (1 Gm.) ampuls. 


NOW IN 


DOSAGE FORMS 
ORAL For children, the dose is adjusted 
on the basis of 2 tablets (1 Gm.) per 35 
pounds of body weight daily, in divided 
doses. For ease of administration tablets may 

be crushed and dissolved in milk. (Average 
adult dose is 8 tablets (4 Gm.) per day, in 
divided doses.) In bottles of 250 tablets, each 
containing 500 mg. 


*Trademark of Dow Chemical Co, 


Write for descriptive booklet 


LOS ANGELES 


| 


~ fran @ 


la 


\ 3 9 the incidence is higher than realized 
_ 
\ Riker d 


(Aqueous Polyvitamin) D R re) P s 


@ completely water-soluble ...including vitamins A and D 

@ 3 to 5 times better absorbed, utilized, and stored than from oily media 
@ deliciously orange-flavored...a treat for infants and growing children 
@ backed by years of clinical study and pediatric application 

Dosage: 0.3 to 0.6 cc. daily; may be placed directly on tongue 

or taken in fruit juices or milk. 

Supplied: bottles of 15, 30, and 60 cc. with graduated dropper. 
Also available: VIFORT Capsules, bottles of 30 and 100. 


Samples? Literature? Write— 
ENDO LABORATORIES INC. Richmond Hill 18, New York 


June, 1958 


| gives 
as good 
as 
— she gets 
\S 
‘ 
a 
Page 53 
| 


Page 54 


LOOK 


NO MORE DIAPER RASH 


that ACID MANTLE’ 


IS SURE 
SWELL! 


Baby’s sensitive skin is best protected by the use of 
ACID MANTLE - CREME or LOTION — pH 4.2. It instantly 
restores normal acidity to the skin which has been made alkaline, 
due to contact with urine. It thus prevents diaper rash. 
AVAILABLE: Creme in 4 oz. plastic jar, Lotion in 4 oz. plastic 
squeeze bottle. 


eee 


For Atopic Dermatitis in Infants and Children: 


KOLPIX' CREME 


WHOLE CRUDE COAL TAR in the exclusive ACID MANTLE base 


Light gray, non-greasy, non-staining water washable 
creme base. “We believe tars to be the best local 
remedy for atopic dermatitis in infants and children.” 
— Urbach, F., and Jacobson, C.: In Pediatric Dermatology, 
Pediatric Clinics of North America, Philadelphia & London, 
W. B. Saunders Co., August 1956, p. 619. 


INCORPORATED 
EXCLUSIVE a 


ACID MANTLE 
WEWICLE 


DOME Chemicals lnc. 
ke >) NEW YORK 23 + LOS ANGELES 46 + In Conoda: 2765 Bates Rd., Montreal, P.. 
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TRIAMINIC stops rhinorrhea, congestion and 
other distressing symptoms of summer allergies, 
including hay fever. Running nose, watery eyes 
and sneezing are best relieved by antihistamine 
plus decongestant action — systemically — with 
TRIAMINIC. 


This new approach frequently succeeds where 
less complete therapy has failed. It isnot enough 
merely to use histamine antagonists; ideally, 
therapy must be aimed also at the congestion of 
the nasal mucosa. Triaminic provides such ef- 
fective combined therapy in a single timed- 
release tablet. 


TriaMinic brings relief in minutes—lasts for 
hours. Running noses stop, congested noses 
open—and stay open for 6 to 8 hours. 


running noses... 


caused by pollen allergies 


Triaminic provides around-the-clock 
freedom from allergic congestion with 
just one tablet t.id. because of the 
special timed-release design. 


first—3 to 4 hours of relief 
from the outer layer 


then—g to 4 more hours of relief 
from the inner core 


Dosage: One tablet in the morning, mid-after- 
noon and at bedtime. In postnasal drip, one 
tablet at bedtime is usually sufficient. 


Each timed-release TRIAMINIC Tablet contains: 


Phenylpropanolamine HCl 
Pheniramine maleate . 


Pyrilamine maleate 


TRIAMINIC FOR THE 


TRIAMINIC Juvelets*, providing easy-to-swal- 
low half-dosages for the 6- to 12-year-old child, 
with the timed-release construction for pro- 
longed relief. 


“Trademark 


50 mg. 
25 mg. 
. 25 mg. 


PEDIATRIC PATIENT 


TRIAMINIC Syrup, for those children and 
adults who prefer a liquid medication. Each 
5 ml. teaspoonful is equivalent to 4 Triaminic 
Tablet or % Triaminic Juvelet. 


‘Triaminic 


SMITH-DORSEY «a division of The Wander Company Lincoln, Nebraska « Peterborough, Canada 
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ELIOT 


Inhalation Therapy Equipment 
for Children 


CROUP TENT: Designed especially for Chil- 
dren to provide oxygen and aerosol therapy 
with effective ice cooling. Made of durable 
20-gage vinyl, its small cubical volume 
achieves 90 percent R.H. at 70° F and less 
than 1 percent CO» at 8 to 12 Ipm oxygen 
flow. The swinging, drip-proof ice tray per- 
mits its use with the patient in lying or 
sitting position, and the zippered slit above 
the ice tray permits easy filling with mini- 
mum oxygen loss. An attached pouch 
holds an ELIOT Neb €)) izer. 


AEROSOL and OXYGEN MASK: Sturdy, well- 
designed face tent ideally suited for oxygen 
or aerosol therapy either separately or 
simultaneously administered in individu- 
ally controlled amounts. This is a light 
weight tent providing 100% visibility with 
adjustable plastic head bands insuring 
maximum comfort. 
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— the years, ELIOT 
“Clinically Proven Products” has 
come to mean high quality oxygen 
therapy equipment. Now these fine 
products are available exclusively 
through any of the 59 Medical Sales 
and Service Offices of NCG... 

an office or branch in every 

principal city. Contact the one 
nearest you today. 


NATIONAL CYLINDER GAS 


Division of CHEMETRON CORPORATION 
840 N. MICHIGAN AVE. ¢ CHICAGO 11, ILL. 


CHEMETRON / 


©1958 CHEMETRON CORPORATION 
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Six years experience by physicians in treating many mil- 
lions of patients with Pentids confirm clinical effective- 
ness and safety. Excellent results are obtained with 
Pentids in many common bacterial infections with only 
1 or 2 tablets t.i.d. Pentids may be taken without regard 
to meals. Pentids are economical .. . cost less than other 
penicillin salts. 

DOSE: 1 or 2 tablets t.i.d. without regard to meals 
SUPPLY: Bottles of 12, 100 and 500 tablets 


SQUIBB 


June, 1958 


when you treat common bacterial infections... 


measures therapeutic success 


Pentids 


Squibb 200,000 Unit Buffered Penicillin G Potassium Tablets 


when an oral penicillin is indicated...prescribe Pentids 


other Pentids products 

NEW Pentids For Syrup: Squibb Flavored Penicillin Powder: 
when prepared with 35 cc. of water, the preparation pro- 
vides 60 cc. of fruit-flavored syrup, 200,000 units per tea- 
spoonful (5 ce.). 

Pentids Capsules: Squibb Penicillin G Potassium 200,000 
Unit Capsules, bottles of 24, 100 and 500. 

Pentids Soluble Tablets: Squibb Penicillin G Potassium Sol- 
uble Tablets—200,000 units, vials of 12, bottles of 100. 
Pentid-Sulfas Tablets: Squibb Penicillin with Triple Sulfas, 
bottles of 30, 100 and 500. 

These formulations are given % hr. before meals or 2 hrs. 
after meals. 


Squibb Quality—the Priceless Ingredient 


“PENTION'® SQUIDG TRADEMARK 
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a well patient back on the job ; 
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CARBOHYDRATE SOLUTION, 


effective in 6 out of 7 cases of functional vomiting'— often 
associated with intestinal ‘flu'’ or G.I. grippe. Rapidly effec- 
tive ...economical...and safe physiologic action usually 
eliminates need for potentially hazardous antiemetic drugs. 
Also established for safe relief of ‘morning sickness.""? 
Dose: children, 1 or 2 tsp.; adults, 1 or 2 thsp.; repeat every 15 minutes 
until vomiting ceases. In bottles of 3 and 16 fl.oz. DO NOT DILUTE. 


!. Bradley, J. E.. et al.: J. Pediat. 38:41, 1951. 2. Crunden, A. B., Jr., and Davis, W. A.: 
Am. J. Obst. & Gynec. 65:311, 1953. 


KINNEY &@€ COMPANY, INC. COLUMBUS, INDIANA 
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NEW... special NON-NARCOTIC 


PEDIATRIC 


PHENERGAN 


Ee XPE Cc T O RANT with Dextromethorphan* 


Promethazine Expectorant with Oextromethorphan, Wyeth 


quiets the cough andcalms the patient 


*Dextromethorphan for an antitussive action equivalent 


to that of codeine without codeine’s side-effects 


Antitussive 
Expectorant 
Antihistaminic 
Sedative 

Topical anesthetic 


® 
Philadelphia 1, Pa 


og 
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This advertisement con- 
forms to the Code for 
Advertising of the Physi- 
cians’ Council for Intor- 
mation on Child Health 


a 
| 
ail ‘ ae 4 


IN TREATMENT OF PINWORMS | 


97% CURES 
NEW 


Within 14-28 days, virtually a 100% cure TWO-PHASE ATTACK 
of pinworms can be obtained 


ith bined dicati RECTALLY—Gentian-Ev 
with combined oral medication Supprettes 
and Gentian-Ev Supprettes rectally." Break reinfestation cycle 
« Kill gravid females in rectal 
region 


THE “NEOCERA” BASE 


Contains no oils or fatty materials. Con- 
sists of water-soluble Carbowaxes®* with 
active dispersal agent. 


*Trademark U.C.C 
1. Allen, F. P., Jr J. Ped. 46: 155, 1955. 


Arrest perianal itching, 
scratching 


“~ORALLY— 
Oxyuricidal Medication 
¢ Destroys young and adult oxy- 
Composition: Each Gentian-Ev Supprette con- uricides in intestinal tract 
tains gentian violet 0.25% and benzocaine 2.0%, 
in “Neocera” dispersal base. 


Supplied: In jars of 14 (one complete treatment). 


GENTIAN-EV SUPPRETTES 
NO REFRIGERATION NECESSARY 
Samples on Request RECTAL MANAGEMENT OF ENTEROBIUS VERMICULARIS 


THE WILLIAM A. WEBSTER COMPANY, MEMPHIS 5, TENNESSEE 
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break the reinfestation cycle 

GENTIAN-EV 


ASH | 


prevention + treatment 


The medication makes the big difference: Caldesene contains 15% calcium un- 
decylenate for sustained antibacterial and antifungal action — Caldesene forms a 
protective coating which prevents moisture or other irritants from coming into 
contact with tender or affected areas. Since the film is discontinuous it does not 
interfere with insensible perspiration. This unique product relieves itching, sore- 
ness and burning, and protects against diaper rash, prickly heat, and chafing. 


Supplied in 2 oz. shaker containers. 


FOR A TRIAL SUPPLY WRITE TO 
PROFESSIONAL SERVICE DEPARTMENT 


MALTBIE LABORATORIES DIVISION 
WALLACE & TIERNAN INC. 


Belleville 9, New Jersey 


June, 1958 
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Fostex’ degreases the skin 


and helps remove blackheads 


Sie Oo Fostex contains a combination of surface 
active agents (Sebulytic*) which: 


jg 


<« Completely emulsify excess oil so that 
it is quickly washed off the skin. 


4 Penetrate and soften comedones, 
unblocking the pores and facilitating 
removal of sebum plugs. 


Fostex dries and peels the skin 
<« The Sebulytic base of Fostex dries and 
promotes peeling of the skin . . . actions 
enhanced by the keratolytic effects of 
micropulverized sulfur and salicylic acid. 


*(Sodium lauryl sulfoacetate, sodium alkyl aryl 
polyether sulfonate, sodium dioctyl sulfosuccinate.) 


Fostex is easy for your patients to use 


po eeeeeeeeeceeeceseee*: Patients stop using soap on affected skin 


FOSTEX CREAM > areas. Instead they use Fostex for thera- 
for therapeutic washing of * peutic washing of the skin. The Fostex 
skin in the initial phase of acne : lather is massaged into the skin for 5 min- 
treatment, when maximum ° utes—then rinse and dry. 
degreasing and peeling 
desired. 
tepals, : Write for samples 
FOSTEX CAKE : 
for maintenance therapy to WESTWOOD Pharmaceuticals 
keep skin dry and substantially : ° Division of Foster-Milburn Co. 
free of comedones. Senccccocscocosceesooes 468 Dewitt Street + Buffalo 13, New York 
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from “no helpings” 
to “second helpings” 


TROPH-IRON* 


B,.—lron—B, 


of “Troph-Iron’ supplies: 


Vitamin B, ...... 25 mcg. 
VitaminB, ...... 10 mg. 
Ferric pyrophosphate . . 250 mg. 


when it’s time for “Troph-Iron’. 


*T.M. Reg. U.S, Pat. Off. 


June, 1958 


The high potency formula of “Troph- 
Iron’ Liquid and “Troph-Iron’ Tablets 
is designed to stimulate appetite, pro- 
mote growth and correct nutritional 
iron deficiency. And the usual dosage 
is only one teaspoonful or tablet a day. 


Each teaspoonful (5 cc.) or tablet 


The liquid preparation has a delicious 
cherry flavor that insures cooperation 


Smith Kline & French Laboratories, Phila 
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For bacterial diarrheas—new effectiveness... 


1. Powerful new adsorbent... 
five times as adsorbent as kaolin 


1 Gm. CLAYSORB plus dye 


Dye is completely adsorbed. 


Supplied: Bottles of 8 fl. oz. 


Polymagma 


Proof of adsorptive superiority 


1 Gm. KAOLIN 
plus same amount of dye 


Much of the dye is stil! 
unadsorbed. 


5 Gm. KAOLIN 
plus same amount of dye 


Five times as much kaolin is 
necessary to adsorb the dye. 


Philadelphia 1, Pa. 


Dihydrostreptomycin Sulfate, Polymyxin B Sulfate, and Pectin with Claysorb* (Activated Attapulgite, 


Wyeth) in Alumina Gel, Wyeth 


e POWERFUL NEW ADSORBENT 


e LOW DOSE 
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e SYNERGISTIC ANTIBIOTICS 
e PLEASANT TASTE 


e WELL-TOLERATED 
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VITAMIN 
B COMPLEX 
DEPT. 


INSPECTOR OF 
BLOOD CELLS 


The preferred hematinic with PEPTONIZED iron 


LIVITAMIN 


Peptonized iron is virtually predigested. It is Each fluidounce contains: 


absorbed as well as ferrous sulfate, and is one- Iron peptonized .. . . . . 420 mg. 
(Equiv. in elemental iron to 71 mg.) 


tenth as irritating to the gastric mucosa. Manganese citrate, soluble . 158 mg. 


Anemias refractory to other forms of iron will me 
often respond promptly to Livitamin therapy. _Yitamin Bu Activity meg. 

The Livitamin formula, containing the ‘hydrochloride | me. 
complex, provides integrated therapy to cor- me. 
rect the blood picture, and to improve appetite Rice branextract ... .. 1Gm. 


The S. MASSENGILL Company NEW YORK e FRANCISCO 


| 

BLOOD FACTORY | 

if 

DEPT 

Y i 


For predictable therapeutic advantages . .. 


focus on peptonized iron aa" 
= 


Current studies* show peptonized iron— 


More rapid response in 
iron-deficient anemias. 

Free from tendencies to disturb 
digestion. (One-tenth as irritating 
to the gastric mucosa as 

ferrous sulfate.) 

Non-astringent. 

Absorbed as well as ferrous sulfate. 


One-third as toxic as ferrous sulfate. 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron 
and Ferrous Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 
1957). 


Currently, mailings will be 
forwarded only at your request. 
Write for samples and litera- 
ture. 


BRISTOL, TENNESSEE 
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Wilh Peptonized Ic 


CISCO} 


igher and higher... 
till the sky tipped over... 


then down she came into the brambles 
and sharp gravel and her dress was torn and there 
were cuts and scratches...along with smudges of dirt 


moral of the story: falling from a swing is bad even for a rag doll. . . 
and when real children are hurt at play, topical infections often follow. 


to prevent and control topical infections 


prescribe 
NEO-POLYCIN" 
... because it provides the 3 preferred 
topical antibiotics i 
Neomycin H 4 i greater antibiotic 
Polymyxin concentrations 
Bacitracin re) than do ordinary 
grease-base 
ointments. 
oivision oF ALLIED LABORATORIES, INC., INDIANAPOLIS 6, INDIANA 15 
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_,temper tantrums 
~ tits, stuttering 
asthma 


hyperkinesia_ a 
“fightmares. 
f-enuresis> 


respond to ATARAX Syrup 


fand it’s the “safest of 
the tranquilizers’™) 


Dosage: Since many physicians report good results 
when the recommended dosage was doubled or tripled, 
the physician should be guided by patient response. 
Children (3 to 6 years), usually one teaspoon syrup or 
one 10 mg. tablet three times daily; (over 6 years), 
usually two teaspoons syrup or two 10 mg. tablets 
three times daily. Adults, usually one tablespoon syrup 


or one 25 mg. tablet four times daily. 
Supplied: Tablets, tiny 10 mg. (orange), 25 mg. (green) 
and 100 mg. (red), bottles of 100. Syrup, 10 mg. per 
tsp. pint bottles. Prescription only. A 
com 
References: . Nathan, L.A. and Andeiman, M. B.: Ilinois M. J. “vita-r 
32: 171 (Oct.) 1957. 2. Ayd, F. J. Jr: New York State J. Med. 
57:1742 (May 15) 1957. 3. Bayart, J presented at International New York 17, W. Y. delect 
Congress of Pediatrics, Copenhagen, Denmark, July 22-27, . 
1956. 4. Ayd, F. J. Jr: Calif, Med. 87:75 (Aug.) 1957. 5. Ayd, F. J. Division, Chas. Pfizer & Co., Inc. foil wr 
jr: presented at Ohio Academy of 37" ractice, 7th Annual 
Scientific Assembly, Sept. 18-19, 1 to sat 
in children, too... and t 
A TA RA x he 
PEACE OF MIND 
DOSE: | 
ONLY 


1 
: 
WHITE 


~ 
Each delicious foil wrapped nugget contains: 
VitaminA ..... 5,000 U.S.P. Uniis 30 mcg. 
A complete a day VitaminD ..... 1,000 U.S.P. Units 12 mg. 
vita-mineral” supplement in 75 mg. 50 mg. 
delectable, chocolate like, 2.5 mg. 0.1 mg. 
foil wrapped nuggets — Vitamin Bg 2.5 mg. 0.1 mg. 
j j 1 mg. 0.2 mg. 
to Satisfy natural desire Vitamin Bis Activity ...... 3 mcg. 3.0 mg. 
and to fill a physiologic need IIE Sdonictsseusies 5 mg. Manganese .............. 1.0 mg. 
Nicotinamide ............ 20 mg. Molybdenum ............ 1.0 mg. 


DOSE: ONE DELECTAVITE NUGGET DAI LY - suppLy: Box of 30 (one month's supply) * Box of 90 (three months’ supply) 


ONLY DELECTAVITES CAN BE CHEWED WITHOUT EVEN A TRACE OF VITAMIN FLAVOR! 
WHITE LABORATORIES, INC., 


Kenilworth, N. J. 
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Swift meats play an essential role in a baby’s “Pyramid of Growth” 


New findings at the University of Rochester suggest that meat is a protective food, c 
too. That when fed to premature infants it markedly decreases the tendency toward X 
iron deficiency anemia during the first year of life. Also that its nutritional values 
are utilized at a far earlier age than has been supposed. This adds a third leg to 
what we at Swift have termed the “Pyramid of Growth”. For the truly wonderful 
power of meat to build bodies, and its taste satisfactions, have 
for years been known and widely accepted. Protection .. . 


| 
another excellent reason why Delicious Meats are Swift's Wil 


Specialty ... especially Swift's Meats for Babies. 


3 
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New 


‘iquid pediatric analgesic-antipyretic 


for children 
safer than aspirin, easier to use 


for infants’ and children's fever, discomfort of colds, minor aches and pains and following immunizations. 


LIQUIPRIN is a suspension of salicylamide—chemically and pharmacologically 
distinctive from aspirin and other salicylates. Clinically, its analgesic-antipyretic 
action is approximately the same as that of aspirin, but its therapeutic action 
does not depend on conversion to salicylate, salicylic acid or their metabolites. 


LIQUIPRIN offers these major advantages: 
1 safer than aspirin 
2 less gastric irritation 
3 helps calm the feverish, fretful child 
4 easier on the child with gastrointestinal upset 
5 more rapidly absorbed 
6 relieves minor aches and pains—reduces fever 


administration: Convenient liquid form, <4 added safety: LIQUIPRIN is supplied in 
pleasant taste and calibrated dropper make ¥ non-spill safety bottles. LIQUIPRIN is 
for easy accurate administration ...directly : safer than aspirin—and made safer still 


from dropper or mixed with fruit juice, for- * because children cannot pour or drink 
mula or milk. Each Y2 dropper contains 1% ne the medication from this new, exclusive 
gr. of salicylamide. ry i safety container. 

dosage: ¥2 dropper for each year of age, not | 'e available: botties of 50 cc., 1 gr. salicyl- 
to exceed 2 droppers (5 gr.). eee © amide per cc. 


bettering baby care through specialized research 


TRADEMARK FOR SALICTLAMIDE SUSPENSION, JOHNSON @ JOHNSON. 


ft 
i 


-anti-diaper rash 


‘> i 


hou 
- to prevent and clear up.. 


irritation, chafing 


The Journal of Pediatrics 
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| saturated fatty acids and natural vitamins A and D) 
meet widely used ethical Gpecialty for'the 
SAMPLES end literature? 
\ DESITIN CHEMICAL COMPANY 
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announcing...Oral iron under 

chelate control for a 

SURER HEMATINIC EFFECT | 


ee administration of iron with food...reducels] 

oe Mae the amount of iron available for hemopoiesis 

ibe AM. N and limit[s] the effectiveness of treatment... 99 * 
4 


ee the presentation of iron to the system 
as a chelate complex [iron choline citrate] permits its 
administration between meals. 99 * 


CHE L-IRON 


BRAND OF IRON CHOLINE CITRATEt 
PEDIATRIC DROPS 


CHELATED IRON permits optimal uptake as physiologically 
required...no iron lost through precipitation ... therapy 
uninterrupted by intolerance 


notably effective...exceptionally well tolerated...safest iron to have in the home 


Mi CHEL-IRON PEDIATRIC DROPS /can be mixed with milk or formula, 
will not stain teeth gg Also available: CHEL-IRON TABLETS /for older 
patients where iron alone is indicated gg CHEL-IRON PLUS TABLETS / 
chelated iron plus B,. with intrinsic factor, folic acid, pyridoxine, 


other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166: £1686 Apr. 5, 1958. 
. Pat. 2,575,611 


(Arvveveg) KINNEY & COMPANY, INC, COLUMBUS, INDIANA 


June, 1958 
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INDICATIONS: The first practical and disposable coil kidney is now 
pee available. Developed after years of intensive research with 
; leading clinicians, the Travenol Coil Kidney, with a dialyz- 
. ing area of 19,000 sq. cm., affords distinct advantages in 
: cost and ease of operation. 
rostpartum re nsufficiency The efficacy of the unit is indicated by urea clearance 

Cc 


figures of from 100 to 300 ml. per minute. The Coil Kidney 

na is supplied ready for use. No sterilizing or autoclaving is 
necessary. And since it’s disposable, cleaning problems are 

tes eliminated. The low replacement cost of the disposable coil 

and the small initial investment required for the perma- 

nent tank unit make dialysis a practical and economical 


hospital procedure. 


For additional information, address inquiries to Travenol Laboratories, INc. Morton Grove, Illinois 
A DIVISION OF BAXTER LABORATORIES, INC. 
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announcing...oral iron under = 
chelate control for VIRTUAL 
FREEDOM FROM | 
G.I. INTOLERANCE 


®® One of the major difficulties associated 
& with iron therapy is that of the occurrence 
of gastrointestinal disturbances. ..77 * 


*€ iron choline citrate, a chelated form 
of iron, possesses outstanding qualities in terms of freedom 
from undesirable gastrointestinal effects.”? * 


BRAND OF IRON ny CITRATEt 


PEDIATRIC DROPS 


CHELATED IRON... remains in solution...no irritating 
ionization or precipitation...acceptable even to peptic ulcer 
patients...can be taken on an empty stomach 


exceptionally well tolerated... notably effective... safest iron to have in the home 


MM CHEL-IRON PEDIATRIC DROPS /each cc. supplies 16 mg. elemental 
iron in a flavored, nonalcoholic vehicle MH CHEL-IRON TABLETS / 
three tablets supply 120 mg. elemental iron MH CHEL-IRON PLUS 
TABLETS / three tablets supply 72 mg. elemental iron plus B,. with 


intrinsic factor, folic acid, pyridoxine, other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
TU. S. Pat. 2,575,611 


(AZvssexesy) KINNEY & COMPANY, INC. COLUMBUS, INDIANA 
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ALLERGY in PEDIATRIC PRACTICE 


by 


WILLIAM B. SHERMAN, M.D., Associate Clinical Professor of 
Medicine, Columbia University College of Physicians and Surgeons; 
Associate Attending Physician, Presbyterian Hospital; Attending Phy- 
sician, Roosevelt Hospital, New York, New York; and WALTER R. 
KESSLER, M.D., Ph.D., Instructor in Pediatrics, Columbia University 
College of Physicians and Surgeons; Assistant Pediatrician, Babies 
Hospital; Assistant Attending Physician, Roosevelt Hospital, New York, 
New York. 


1957, 296 pages, 63,” x 954”, illustrated. Price $9.25 


Here is practical aid in the diagnosis and treatment of infants and children 
suffering from allergic diseases. A certain amount of basic scientific back- 
ground is included for the intelligent use by general practitioners and pediatri- 
cians without special training in allergy. 


It presents in detail the views and methods which have been found most useful 
in actual practice. When controversial problems are discussed the authors 
indieate the differences of opinion and differentiate fact from theory. How- 
ever, the desire to keep the book simple and practical does not permit detailed 
and impartial presentation of all points of view on controversial problems. 
Attention is focused on those diseases in which allergic methods of diagnosis 
and treatment have proved of real, practical value. 


Since the book is intended for practitioners without special training in the 
field of allergy, it seems safe to assume that this information is either new to 
them or long since forgotten. The citation of references to other publications 
is intended to indicate relatively few sources from which more detailed infor- 
mation and bibliographies may be obtained. In most cases these are review 
articles or books rather than original sources. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd. 
St. Louis 3, Missouri 


toda ¥ from 
Gentlemen: Send me Sherman-Kessler “ALLERGY 
IN PEDIATRIC PRACTICE.” Price $9.25. 


THE V. MOSBY C0. Charge my account Attached is my check 


3207 Washington Bivd. ‘ 
St. Lovis 3, Mo. 


Page 74 The Journal of Pediatrics 


announcing... Oral iron under 
chelate control for PROTECTION ) 
AGAINST IRON POISONING 


"acute toxicity of iron must now be seri- 
ously considered ...an increasing number of 
near-fatal and fatal poisonings have been 
reported after the accidental ingestion of 
iron by children. 99 * 


®t The chelation of iron minimized its toxicity and provided a 
high factor of safety against fatal poisoning. 9? * 


CHEL-IRON 


BRAND OF IRON CHOLINE CITRATE TRADEMARK 


PEDIATRIC DROPS 


CHELATED IRON... minimizes excessive systemic iron 
uptake — even on accidental overdosage — without impairing 
hematinic response 


safest iron to have in the home... exceptionally well tolerated... notably effective 


DOSAGE FORMS DOSAGE 
CHEL-IRON PEDIATRIC DROPS For prophylaxis in infants and children up to 6 
30-cc. bottles with years, 0.5 cc, daily (full M.D.R.). For therapy, as 
graduated dropper determined by physician. 
CHEL-IRON TABLETS 
Bottles of 100 Adults, 1 or 2 tablets t.i.d. Children, 1 tablet t.i.d. 
CHEL-IRON PLUS TABLETS 
Bottles of 100 


*Franklin, M., et al.; Chelate iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
+U. S. Pat. 2,575,611 
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keep 
them 
at play 
on 
summer 


CONTROLS 
CREMOSUXIDINE 


Prompt control of seasonal diarrhea. For vacationing youngsters, diarrhea can ruin 
the happiest summer day. 


CREMOSUXIDINE controls “summer complaint” by providing antibacterial and anti- 
diarrheal benefit. It detoxifies intestinal irritants and soothes inflamed mucosa. 
And chocolate-mint flavored CREMOSUXIDINE is pleasant to take. 


¢: MERCK SHARP & DOHME 


CREMOSUXIDINE and SULFASUXIDINE DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


are trade-marks of Merck & Co., Inc. 
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Nutritional supplementation may not be nec- 
essary for those who come to you for school 
certificates or ingrown toenails. But the great 
majority — about 75% —of all patients need 
your help in meeting the increased metabolic 
demands of illness. Give them viterra, the 
comprehensive supplement of vitamins and 
minerals. See how much better they will do. 


*average of patients and indications seen in general 
Practice. Source: independent research organization; 
name on request. 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 


June, 1958 


MAY DO BETTER 


YOU ADD 


Each VITERRA capsule contains: 


Vitamins 

Vitamin A (Palmitate) .............. 5,000 U.S.P. Units 
Vitamin D (irradiated Ergosterol) ...... 500 U.S.P. Units 
Thiamin Hydrochloride U.S.P. ...........0.5005 3 mg. 
Pyridoxine Hydrochloride U.S.P. .............. 0.5 mg. 


Vitamin E (from mixed tocopherols concentrate) .3. ; Ht U. 


Minerals 

Calcium (from Dicalcium Phosphate) 
Cobalt (from Cobaltous Sulfate) ............. 
Copper (from Cupric Sulfate) ............... 
lodine (from Potassium lodide) ..... or 
iron (from Ferrous Sulfate) ................. 
Manganese (from Manganous Sulfate) 


Magnesium (from Magnesium Sulfate) ....... 6 mg. 
Molybdenum (from Sodium Molybdate) ...... 0.2 mg. 
Phosphorus (from Dicaicium Phosphate) ..... 165 mg. 
Potassium (from Potassium Sulfate) ......... 5 mg. 


Dosage: usually one capsule daily, 


Also available as yviTERRA TASTITABS® (ideal for chil- 
dren) and viTERRA THERAPEUTIC (for high potencies). 
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* 
OF THOSE 107 PATIENTS YOU'LL SEE THIS WEEK... 
> 
cr me 
0.1 mg. 
1 meg. 


COMPREHENSIVE COVERAGE 
of WIDE FIELDS of PRACTICE 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY. 
Official publication for thirty-one societies in obstetrics and gynecology. Indis- 
pensable to the physician who must have complete and authoritative coverage of 
these fields. Monthly, Domestic, $15.00; Canada & Pan-America, $16.00; Else- 
where, $17.50. 


AMERICAN HEART JOURNAL. 
An international publication for the study of all diseases of the entire circulatory 
system. Represents outstanding cardiology clinics everywhere. Since heart disease 
remains the leading cause of mortality and morbidity it merits your special study. 
Monthly, Domestic, $15.00; Canada & Pan-America, $13.50; Elsewhere, $14.50. 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE. 
Official publication for the Central Society for Clinical Research. Papers are 
devoted to basic problems in medicine. Their findings are broadly informative, 
having wide application in diagnosis and treatment. Monthly, Domestic, $13.00; 
Canada & Pan-America, $13.50; Elsewhere, $14.50. 


THE JOURNAL OF ALLERGY. 
Official publication for the American Academy of Allergy. Every general prac- 
titioner, pediatrician, internist and dermatologist treats allergy as a matter of 
course. Yet the subject is so complex that special coverage of it is necessary if 
satisfactory results are to be uniformly obtained. Bi-monthly, Domestic, $10.00; 
Canada & Pan-America, $10.50; Elsewhere, $11.00. 


THE JOURNAL OF PEDIATRICS. 
An independent pediatric journal, with the largest readership throughout the 
world. Regular departments are: Medical Progress, Clinical Pathological Confer- 
ence, Psychologic Aspects of Pediatrics, Comments on Current Literature, Editor’s 
Column, News & Notes, and Book Reviews. Monthly, Domestic, $12.00; Canada 
& Pan-America, $13.00; Elsewhere, $14.00. 


JOURNAL OF CHRONIC DISEASES. 


Devoted to the humane, adequate, and economically-sound management of all 
long-term illnesses of all age groups. Its scope embraces the medical, psychological 
and sociological aspects of all chronic disease. Edited for general practitioners, 
internists, public health physicians and institutional personnel. Monthly, Domestic, 
$12.50: Canada & Pan-America, $13.00; Elsewhere, $14.00. 


THE JOURNAL OF THORACIC SURGERY. 
Official publication for The American Association for Thoracic Surgery. Traffic 
accidents, common household mishaps or the discovery of neoplastic disease may 
unexpectedly require the general surgeon to enter the pleural cavity. Recent 
developments in technique, equipment and accessory supplies have made surgical 
relief possible for a large number of morbid conditions. This rapidly-developing 
field is covered authoritatively. Monthly, Everywhere, $20.00. 

SURGERY. 
Representative of every surgical school and clinic in the United States and Canada. 
Presents the papers of the Society of University Surgeons and of The Society for 
Vascular Surgery. Features include: Reviews of Recent Meetings, Case Reports, 
Recent Advances in Surgery, Appraisal of Progress in Surgical Therapy, Editorials 
and Book Reviews. Monthly, Domestic, $15.00; Canada & Pan-America, $15.50; 
Elsewhere, $16.50. 

Published by 
THE C. V. MOSBY COMPANY 
3207 Washington Boulevard St. Louis 3, Missouri 
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“Doctor, Tommy's thrown up three times!” 


‘Thorazine’ promptly controls the vomiting of acute gastro- 
enteritis. Even when vomiting has been protracted, the profound 
antiemetic effect of ‘Thorazine’ helps to restore food intake and 
hydration, thereby eliminating the need for parenteral fluids. 


THORAZINE* 


Especially for pediatric use: 
‘Thorazine’ Syrup and “Thorazine’ Suppositories 
Also available in tablets, ampuls, Spansulet capsules and the new 10 cc. (25 mg./cc.) multiple dose vials. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. tT.M. Reg. U.S. Pat. Off. for sustained release capsules, $.K.F. 
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the unique nitrofurans eliminate 


pathogen 


problem pathogen: Staphylococcus aureus 


“The ability of this organism to adjust to its antibiotic environment 
is one of the major problems in medicine today.”* 


FURACIN CASE REPORT: STAPHYLOCOCCAL OSTEOMYELITIS 


Severe compound fracture of right foot led to a large, 
open ulcerated wound on the sole, with tarsal bones 
exposed and necrotic. Despite extensive debridement, 
removal of necrotic bone and attempted closure with 
a pedicle flap, the wound failed to heal and developed 
considerable purulent drainage. 


Culture of pus revealed Staphylococcus aureus, re- 
sistant to all antibiotics tested, but sensitive to 
FuRACIN. Daily irrigation was instituted, employing 
1 part of FURACIN Solution to 4 parts normal saline. 
Depths of the wound were reached with a long #20 
needle on a 20 ce. syringe. 


Purulent drainage decreased considerably within a 
few days, stopped completely after 2 weeks of irriga- 
tion with FURACIN Solution. The open space beneath 
the pedicle flap gradually filled with healthy granula- 
tion tissue, and 6 weeks after institution of FURACIN 
treatment, healing was complete. 


In clinical use for more than 12 years and today the most widely prescribed 
single topical antibacterial, FURACIN—like other nitrofurans—remains effec- 
tive against pathogens which have developed, or are prone to develop, resist- 
ance to antibiotics. 


The brand of nitrofurazone 


WITROFURANS 

Available as Soluble Dressing, Soluble Powder, or 
Solution. Also in Vaginal and Urethral Suppositories 
and in special formulations for eye, ear and nose. 


Products of *Koch, R., and Donnell, G.: California Med. 87 :313, 1957. 
Eaton Research EATON LABORATORIES, NORWICH, NEW YORK 
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SQUIBB 


Squibb Quality 
— the Priceless Ingredient 


June, 1958 


florinetf- 


Not every patient with poison 
ivy or similarly distressing 
summer skin problems will come to see you— 


Those who do deserve this effective treatment 
which only you can prescribe— 


lotion 
ointment 


Florinef (Squibb Fludrocortisone Acetate) with Spectrocin (Squibb Neomycin-Gramicidin) 


the most effective antipruritic, anti-inflammatory agent known, 
plus antibiotic action against secondary bacterial invaders 


Only 2 or 3 drops of Florinef-S Lotion, or 4 inch of Florinef-S Ointment, 
will provide your patients with prompt, welcome relief of itching and 
inflammation, hasten the healing process, discourage scratching, and act 
prophylactically or therapeutically against secondary bacterial invaders. 


NEVER BEFORE HAS SO LITTLE MEDICATION PROVIDED SO MUCH RELIEF, 


Florinef-S Lotion, 0.05% and 0.1%, 15 cc. plastic squeeze bottles; Florinef-S Ointment, 
0.1%, 5 Gm. and 20 Gm. tubes. 


Also available: Florinef-S Ophthalmic Suspension, 0.1%, 5 cc. dropper bottles; 
Florinef-S Ophthalmic Ointment, 0.1%, 3.6 Gm. tubes with ophthalmic tip. 


AND “SPECTROCIN’® ARE SQUIDE TRADE MARES 


= 
we 

© 
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VI-MIX 


( Multiple Vitamin Drops, Lilly) 
nine important vitamins—dual 
packaged for assured freshness 


807005 
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THE PROOF OF THE PROTEIN 
IS IN THE GROWING 


It is generally recommended that the protein intake of 
the formula-fed infant should be higher than that of 
his breast-fed contemporary. 


The good growth made by 50 million babies raised on 
evaporated milk formulas during the past 30 years 
attests to the soundness of this recommendation. 

For evaporated milk does provide the higher level of 
protein recommended when formulas derived from 
cows’ milk are fed to babies. 


Beyond that, evaporated milk permits greater 
flexibility than any ready-made preparation for infant 
PET feeding. It gives the physician freedom to specify 

. | type and amount of carbohydrate . . . to adjust degree 
of dilution . . . in fact to fit the feeding mixture to 


CUS I the individual needs of each baby. And, specially 
WAPORATED |  srocessed for infants, evaporated milk is always safe, 


uniform, easily digested. 
50 million times, physicians have specified evaporated 
milk for babies. 


PET EVAPORATED MILK 


PET MILK COMPANY *ARCADE BUILDING * ST.LOUIS I, MISSOURI 


June, 1958 
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for the aa 
orthalimentation 
of infants | 


ORTHALIMENTATION*=Correct Nourishment-in quantity, quality and balance 


In a period when medical progress has made hypoalimen- 
tation an academic formulation rather than a real problem, 
the interest of those concerned with correct infant feeding 
is directed more toward the excesses of hyperalimentation. 
The clinical objective of orthalimentation is to achieve a 
balance between either extreme by the introduction of 
correct nutrients into the infant’s alimentary tract. In 
practical terms for artificial infant feeding, this means 
a feeding which, in both content and clinical benefits, is 
the closest possible equivalent to human milk. 

SIMILAC meets these clinical criteria in content and bal- 
ance of protein, fat, carbohydrate and vitamins, and in 
minimizing complications in infant feeding. 


SIMILAC 


*ORTH (‘Op#os) ALIMENTATION is the subject 0s a monograph 
gn * % issued by Ross Laboratories, which is available to you on request. 


a ROSS LABORATORIES, Columbus 16, Ohio 


< 
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multivitamins ini unique 
SOFTAB* form 


MULTIVITAMINS IN SOFTAB FORM 
ONE TABLET CONTAINS: 

5000 USP Units 

1000 USP Units 

60 mg. 

2 mg. 

2 mg. 

1 mg. 

5 meg. 

Calcium Pantothenate 3 mg. 


Niacinamide 10 mg. 
DOSE: 1 TABLET DAILY 
SUPPLIED: BOTTLES OF 50 AND 100 TABLETS 


elts in the mouth 
water needed 


Everybody likes 
Mulvidren 


Please write for physician’s tasting samples. 


Geriatrics like 


Mulvidren 


be 
= 
can be taken anytime, 
an wit ou at 2 Mothers like 
= 
| | | 
2 i i 
Sick People like 
Mulvidren 
| 


\ MORE THAN 
MEETS THE 


Physicians know that in every pint of | 
blood lie vital hidden treasures. 


2~-———=The AMERICAN RED CROSS knows 
this, too. Through the Blood Program, li- 


{® | censed by the National Institutes of Health, 
it provides 
' ® whole blood to hospitals served by 
- the program 


@ blood for national emergencies 


® blood derivatives to physicians and 
hospitals . . . serum albumin, gamma 
globulin, fibrinogen, fresh-frozen 
plasma and packed red cells 


® crude fractions for research 


Encourage donors to expand the availa- 
bility of life’s most precious fluid by giving 
blood wherever there are facilities for re- 
ceiving it. 
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Viokase Pancreatin 4 times the N.F. X 
minimum potency standards. 


WHOLE PANCREAS 
Not an extract! 


EFFECTIVE substitution” "ey 
therapy in demonstrated cots 
pancreatic deficiency. Atsina 


Shwachman, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 
Shwachman, H. and Leubner, H., 
in Pediatrics, Vil, 249, 1955. 
Kagan, . M., Illinois Medical Journal, 107, 
120, 1955. 


Kumar, B. B., and Gibbs, G. E. A.M.A. Journ 
Diseases of Children, 91:606, 1956. . 
Literature on requash, 


VIOBIN, Monticello, Illinois 


rapid screening test for 


CYSTIC FIBROSIS 


Silver Chromate Agar in disposable plastic 
petri dish, sealed in polyethylene bag. 
Patient's finger, hand, toe or foot is 
applied to plate surface. Excess chloride in 
sweat, a diagnostic sign of cystic fibrosis, 
causes immediate, clear-cut color change. 
$1 per plate—unit package, 3 plates. 
May be conveniently stored, ready for instant use. 


Hyland Laboratories 


4501 Colorado Blvd., Los Angeles 39, Calif. 
252 Hawthorne Ave., Yonkers, N.Y. 


June, 1958 


Soap 
aggravates... 
prolongs 
infantile ecze 
diaper rash 


Soap, because of its high alkalinity, 
can be a primary cause of skin irrita- 
tion. Or it can aggravate a dermatitic 
condition already present . . . make it 
worse . . . and even prolong it. Lowila 
is soap free . . . does not contain alkali, 
fatty acids or perfumes. Lowila cleanses 
tender or dermatitic skin without irri- 
tation . . . maintains the normal acid 
mantle of the skin . . . creates an en- 
vironment favorable to therapy and 
normal healing. 

Lowila Cake is an ideal cleanser for the 
tender, sensitive skin of newborn in- 
fants. It can be used for babies’ routine 
bathing and shampooing. Lowila is so 
mild . . . its rich, gentle lather won’t 
burn or smart a child’s eyes. 


Soap irritation wastes sound dermato- 
logic therapy ... recommend Lowila 
Write for Samples 


WESTWOOD PHARMACEUTICALS 
Division of Foster-Milburn Company 
468 Dewitt Street, Buffalo 13, New York 


use 


LOWILA. 
CARE 


to cleanse 
without irritation 


+ 


Page 87 


4 
ret 
NOT enteric coareo 
| 3 
| 
| 
| 


A Manual of the 


COMMON CONTAGIOUS 
DISEASES 


By PHILIP MOEN STIMSON, A.B., M.D. 
Professor of Clinical Pediatrics, Cornell University Medical College; Consulting Pediatrician, 
The New York and Roosevelt Hospitals, etc. 


and HORACE LOUIS HODES, A.B., M.D. 
Pediatrician-in-Chief and Director of the Department of Pediatrics, Mt. Sinai Hospital; 
Clinical Professor of Pediatrics, College of Physicians and Surgeons, 

Columbia University, New York City; etc. 


IFTH EDITION. The many highly recommended features that establish 

this compact manual as one of the finest contributions to the field of com- 

municable diseases center around its clear guidance on diagnosis and differ- 
ential diagnosis, special isolation technics, length of contagion period and detailed 
treatment. 


Outstanding among the features of the fifth edition is the new editorial association 
with Dr. Stimson of Dr. Horace L. Hodes, whose wide experience in this field 
augments that of the senior author. This broader approach to communicable 
diseases includes added emphasis on treatment, inclusion of the many advances 
in bacteriology and virology, and a rewritten and virtually new chapter on 
poliomyelitis. There is a new chapter on antibiotics. Scarlet fever is now con- 
sidered in the discussion of hemolytic streptococcal infections, and meningococcus 
meningitis is relocated in the section which includes other acute bacterial men- 
ingitides. The viruses in general, whooping cough vaccine, parapertussis and 
Rickettsialpox have been revised extensively. This is also true of myocarditis 
in diphtheria and its treatment, and the hospital management of contagion. 
Pathology, clinical manifestations, complications and differential diagnosis also 
conform to recent advances. A table on vaccines and two on antibiotics have 
been added to the many that supplement numerous illustrations and charts. 


Stripped of all non-essentials, this popular text has long been noted for its clarity, 
readability, authenticity and integrity. The well organized data make it a 
clinical guide of unusual value for practitioners, specialists in children’s diseases, 
health officers, school and _ industrial physicians, internes, medical students 


and nurses. 
Sth Edition. 624 Pages. _ 84 Illustrations and 10 Plates, 8 in Color. 
16 Tables. Flexible Binding. $8.50. 


LEA & FEBIGER 
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RHINALL NOSE DROPS 


For quick, effective relief of 
nasal congestion 


Safe for both children and adults, 
Rhinall Nose Drops are pleasant to 
use, provide ventilation and drain- 
age without irritation of the ciliated 
epithelium. 


e no burning or irritation 

e no risk of sensitization 

e no bad taste or after 
reactions 


SUPPLIED: one-ounce dropper bottle; 
\%-ounce plastic spray bottle. 


SINUSITIS, 
ontains: 
ALLERGIC 
: in an isotonic saline menstruum 
RHINITIS 


RHINOPTO CO. =: 
3905 Cedar Springs —=_. 


Dallas, Texas 


SKIN PROTECTANT acainst DIAPER RASH 


Keep irritants away from skin with Sili- 
Also Protect cote Skin Protectant Ointment.  Fre- 
results between diaper changes! 


ot a drug; inert, adhesive, non-sensi- 
Skin Against: tizing. For’ the first time utilizing sili 
WwooL cones—30% in petrolatum base. 
PERSPIRATION ARNAR-STONE LABORATORIES, INC. 
WEEDS MOUNT PROSPECT, ILLINOIS — 
ALKALIES 
SALIVA 
SECRETIONS 
ETC. 
In 1 oz. ey 
SILICONE OINTMENT 


Send for ai 


and literature 


Changing Your Address? 


WHEN YOU MOVE, PLEASE— 


(1) Notify us to change your address—allow us six weeks to make the change. 

(2) Mention the name of this Journal. (We publish twelve periodicals.) 

(3) Give us your old address. If possible, cole the addressed portion of the envelope in 
which we sent your last copy. 

(4) Give us your new address—complete—including the Postal zone number. 

(5) Please print your name and address. 


Thank You! 
Circulation Department, The C. V. Mosby Company, Publishers, 3207 Washington Blvd., 
St. Lowis 8, Mo. 


June, 1958 


4 
COLDS, 
} 
| 
» 


EDITED BY 


WALTER MODELL, 
M.D., Associate Professor 
of Pharmacology, Cornell 
University Medical Col- 
lege; Attending Physi- 
cian, New York 
Veterans Ad- 
ministration 
Hospital. Asso- 
ciate Visiting 
Physician, 
Bellevue Hospi- 
tal, New York. 


THOMAS P. ALMY, M.D. 
JAY M. ARENA, M.D. 
F. ARTUSIO, JR., 


ALVAN L. BARACH, M.D. 

DAVID P. BARR, M.D., 
LL.D., Se.D. 

WILLIAM B. BEAN, M.D. 

A. BICKERMAN, 


JOHN J. BONICA, M.D. 
CATTELL, Ph.D., 


A. B. CHOWDHURY, 
M.B., D.Phil. 
GEORGE L. COLLINS, JR., 
M.D. 
WwW 1AM DAMESHEK, 


M. MDW ARD DAVIS, M.D. 

ALAN K. DONE, M.D. 

Cc. EDWARDS, 
M.I 


FREDERICK R. FRANKE, 
M.D., D.Sc. (Med.) 

NICHOLAS W. FUGO, 
Ph.D., M.D. 

ROBERT G. HEATH, M.D. 

PAUL H. HOCH, M.D. 

SIBLEY W. HOOBLER, 
M.D 


DAVID KARNOFSKY, 
M.D. 


B. H. KEAN, M.D. 
CHESTER S. KEEFER, M.D. 
LOUIS LASAGNA, M.D. 
D. LATHROP, 
ROBERT LIC H. JR., M.D., 
M.S. (Path 
& LOOMIS. Ph.D., M.D. 
WILLIAM McFARLAND, 
M.D., Commander, U.S. 


PAUL L. McLAIN, M.D. 
WALTER MODELL, M.D. 
JOHN H. MOYER, M.D. 
TRACY JACKSON 
PUTNAM, M.D. 
GEORGE G. READER, M.D. 
PAUL K. SMITH, Ph.D. 
STEINBERG, 


B. SULZBERGER, 
JOHN H. TALBOTT, M.D. 


The Only Book Available Today That Reviews Drug: 
in Current Use and Explains the Basis for Choosing 
One Over Another 


DRUGS OF CHOICE 
1958-1959 


Edited by Walter Modell, M.D. 
Written by 37 Eminent Contributors 


With the steady stream of new synthetic drugs created by chemists rapidly 
increasing, and with many of them being introduced prematurely on the 
market, the matter of evaluating drugs in current use is a Herculean task 
for the busy practitioner or specialist. A totally-different book in the 
nature of its coverage from any other available today, DRUGS OF 
CHOICE 1958-1959 gives valuable assistance and practical guidance to 
the selection of the best drug for a particular therapeutic situation. 


The first in a series of biennial volumes, this is the one, authoritative 
reference that you can confidently refer to for clear, unbiased answers to 
the continually-recurring problem of which drug, in a rapidly-changing 
scene, is at this given time the drug of choice for the specific therapeutic 
problem at hand—and WHY this is the optimum drug for this condition 
under these circumstances. Edited by Dr. Walter Modell, a clinical 
pharmacologist, and written by 37 eminent clinicians and teachers who 
expressed their opinions of the drugs in current use in their fields, based 
on their own specialized knowledge and experience, this is a 931-page 
volume of up-to-date unbiased opinions to guide you from your diagnosis 
to the preferred treatment. 


You'll find DRUGS OF CHOICE 1958-1959 a comprehensive book—one 
that covers all therapeutic situations for which a drug is available. This 
volume is arranged for your convenience—with each chapter discussing 
the choice of drugs for a specific therapeutic problem. The author of 
each chapter gives an appraisal of the therapeutic value of the available 
drugs based on convincing clinical evidence, the basis of choice of the 
optimum drug and the clinical considerations. Selected references show 
the data on which the opinions expressed are based. Particularly helpful 
and time-saving is the alphabetically-arranged Drug Index which gives 
you a capsule account of the drug, the forms in which it is available and 
the dosage. As far as practical, the proprietary names under which a 
single drug is marketed are shown along with the name of its manu- 
facturer or distributor. 


Just Published. 931 pages, 63/,” x 93/,”, illustrated. 
Price, $12.75 


At Y our Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard + St. Louis 3, Missouri 
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What Shoes Should They Wear 


That depends, you say, on the child’s feet . . . probably 
adding that if they are normal, the footwear should both 
allow and encourage the normal functioning, growth and 
development of pedal bones and muscles, so as to lay the 
foundation for lifelong foot health and comfort. 

Such shoes are Self-Starters . . . scientifically designed 
to combine perfect fit with complete flexibility and plenty 
of toe-room. You will want to know all about Self- 
Starters’ protective foot freedom, so write for literature 
and name of nearest experienced fitter today! 


161 CLARISSA STREET 
ROCHESTER 8, N. Y. 


4 ‘Self 


BY CARPENTER. 


e SOOTHING FOR BABY 
e CONVENIENT FOR MOTHER 


In diaper rash, diarrhea and prickly heat 
Tucks are especially convenient for cleans- 
ing and as a hygienic aid. They are cooling 
and soothing to the irritated surface. Tucks 
are simple, economical and convenient for 
mother and may be used in conjunction with 
specific medication. 


when 


perianal 
irritations 


develop 


—SOFT PADS MOISTENED 
WITH WITCH HAZEL AND GLYCERIN; 
ECONOMICAL AND DISPOSABLE IN TOILET 
For these frequently occurring irritations, recom- 
mend to the mother that Tucks be used and kept 


on hand. 
Simply print your name and office address in thisspace ame 
and send to us. You will receive four complimentary — —_ 
trade packages of Tucks for use with four patients. ADDRESS 
STATE 


PHARMACEUTICAL COMPANY e@ MINNEAPOLIS 16, MINNESOTA 
Canadian Distributor: WINLEY-MORRIS COMPANY, Ltd. 
6579 Someried Avenue, 
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asthma 


“bad attack’’—“badly upset” —and only 3 years old 


0.15 cc. at 6:20 p.m.—ceased crying in a few minutes— 
calm and playing in 15 minutes 


for therapy that’s “...far more than just a substitute for epinephrine...” 


» A. Breon & Company, 1450 Broadway, New York 18, N. Y. 


Foland, P Bronkepbrine in the Management of Bronchial Asthma, Postgrad. Med. 18.397 (Nov-) 1955 


(ethylnorepinephrine Breon) 


Preserve Your Journals 
With This 


esse ones 


Volume File 


Specially designed and produced for 
Journal of Pediatrics, this file will keep one 
volume, or six issues, clean, orderly and 
readily accessible. Picture this distinctive, 
sturdy Volume File on your bookshelf. Its 
rich red and green Kivar cover looks and 
feels like leather, and the 16-carat gold leaf 
hot-embossed lettering makes it a fit com- 
panion for your finest bindings. 


Jesse Jones éx Box Corps. (ines 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 


The Volume File is reasonably priced, in 
spite of its costly appearance. It is sent post- 
paid, carefully packed, for $2.50 each. Most 
subscribers will find it more convenient and 
economical to order 3 for $7.00 or 6 for 
$13.00. When ordering specify file for 
Journal of Pediatrics. Send check with order. 
Satisfaction guaranteed. Can be sent to US. 
and Possessions only. For prompt shipment, 
order direct from 
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— 
10 His Ears 
POISON 


for fast relief and remission of rhus rash / anti - | 


st 44CLEARLY ADVANTAGEOUS IN COMBINING IN ONE PREPARATION, HYDROCORTISONE 
d [CORTRIL]...AND OXYTETRACYCLINE [TERRAMYCIN| 99* 


Supplied: in 1/2-c2, and 16-02. tubes containing 3% oxytetracycline hydrochloride (TERRAMYCIN®) and 1% hydrocortisone (CORTRIL®). 
>. Also available, TERRA-CORTRIL EYE /EAR SUSPENSION for ophthalmic and otic conditions. 
t, 1. Lubowe, | 1; Am. Pract. & Digest Treat. 7:962, 1956. 


(Pfizer) rrizen Division, Chas. Pfizer & ine. Brooklyn 6, 
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The American Cancer Society’s annual Spring Crusade is 
the climax of its year-round attack on cancer through 
research, professional and lay education, and service to 
the stricken. A study of the cancer scoreboard indicates 
that steady progress is being made. More and more lives 
are being saved. Progress encourages more progress. 

Earlier diagnosis, new methods of treatment and a 
greater public awareness have contributed to this progress. 
It is often said that the life of the cancer patient is in the 
hands of the first physician he consults. The Society, there- 
fore, conducts a broad professional education program, 
making available to doctors, through literature, films, 
exhibits, and other materials, information on the latest 
advances in detection, diagnosis and treatment. 

As the Society aids the doctor, so does its large corps of 
volunteers aid the cancer patient with dressings, transpor- 
tation, home care, medication and a host of other vitally 
needed services. 

For the past two years, the theme of the Society’s annual 
Crusade has been “Fight Cancer with a Checkup and a 
Check.” That Americans everywhere are learning the value 
of the annual health checkup in the fight against cancer, is 
evidenced by the fact that doctors report they are now 
seeing more cancer in its earliest stages than ever before. 

That American men and women have a personal stake 
in the program of the American Cancer Society is demon- 
strated by the public’s generous support of the Crusade. 
This year the goal is $30,000,000 and we are confident that 
our people will meet the challenge... will “fight cancer 
with a checkup and a check” in the encouragement of 
further progress. 


Lowell T. Coggesha!!, M.D., President 
American Cancer Society 
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When infections pose a dilemma 


Mixed infections 

Infections of unknown origin, prior to bac- 
teriological identification 

Secondary bacterial invasions in upper re- 
spiratory tract infections 

Infections due to organisms more sensitive to 
combination therapy 

Urinary tract infections 

Supplied: 

Tablets, bottles of 36. For Suspension, bottles of 2 fi. 
oz. upon reconstitution. Each tablet and 5-cc. tea- 
spoonful contains 125 mg. (200,000 units) of penicillin 
V (the Suspension containing the benzathine salt of 
penicillin V) and 0.25 Gm. each of sulfadiazine and 
sulfamerazine. 


and 
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NO COLD WAR 
WITH 


Novahistine 
Elixir 


Each 5 ce. teaspoonful of 
Novahistine Elixir 
contains: Phenylephrine 
HC15.0mg., Prophenpyrid- 
amine maleate, 12.5 mg. 
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relieves respiratory congestion 
in colds and influenza 


Truce is called. The fuss and 
furor which usually takes place 
with children’s medication is 
eliminated. Children like taking 
Novahistine Elixir because it 
tastes good! Mothers appreci- 
ate how easy it is to give. 


Because Novahistine Elixir is 
taken orally, it also eliminates 
the possible misuse of nose 
drops, sprays and inhalants... 
avoids the risk of rebound con- 
gestion, mucosal damage, and 


ciliary paralysis. 


,] PITMAN-MOORE COMPANY 
i "] DIVISION OF ALLIED LABORATORIES, INC. « INDIANAPOLIS 6, INDIANA 
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BONADOXIN DROPS stopped my colic! } 
*, barbiturates! BON ADOXIN DROPS taste good! ; 
= > 


word gets around fast among the colic set: 


DROPS 


STOP COLIC...WITHOUT NARCOTICS 


When you prescribe BONADOXIN DROPS you make every- 


body happy: 


@ baby gets peaceful sleep, freed of cramps and colic 


(*BONADOXIN DROPS stop infant colic in 84%'~*) 
@ Mom and Dad get a vacation from frayed nerves 


(BONADOXIN DROPS are “effective almost immedi- 


ately’’*) 


@ you avoid the risk of belladonna and barbiturates 


(BONADOXIN DROPS are well-tolerated’**) 


Next time you get the “colic call,” try BONADOXIN DROPS 
Each cc. contains: meclizine dihydrochloride . . 
pyridoxine hydrochloride... 


. 8.33 mg. 
16.67 mg. 


dosage: 
under 6 months 0.5 cc. 2 or 3 times 
_6 months to 2 years 1. 5 to 2 cc. daily, on the 
_2 to 6 years 3 cc. tongue, in 
adults and children 
over 6 years 1 teaspoon (5 cc.) 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 


supplied: Fruit-flavored, clear green syrup in 30 cc. 

dropper bottles. 

references: 1. Dougan, H. T.: Personal communication. 2. Leonard, 
‘communication. 


C. L.: Personal communication. 3. Steinberg, C. L.: Personal ¢ 
4. Litchfield, H. R.: Arch. Pediat. 73:229 (July) 1956. 
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PEDIATRIC 


For the Pediatrician This Is a Reassuring 
Consultant and a Valuable Guide in 
Running Down Obscure Diagnoses 


By EDWIN F. PATTON, M.D., Former Associate Medical 
Director of the American Child Health Association in New 
York; Formerly Assistant Professor of Pediatrics in the College é 
of Medical Evangelists, Los Angeles. 


Just Published. 639 pages, 67%" x 10”. Price, $13.50. 


A source unequalled for recent advances in diagnosis and treatment current | 
almost to the date of publication, Patton's PEDIATRIC INDEX is an effec- 
tive guide to pediatric thought and practice on symptomatological diagnosis 


and current management of problems involving the child. 


Coverage is extremely wide, encompassing almost any situation a doctor may 
be confronted with—medical, surgical, orthopedic, allergic, dermatologic, 
eye, ear, nose, throat; neurologic, mental, psychological and even social; be 
it congenital, developmental or acquired. 


Unlike other reference books which begin with a description of a disease and | 
try to fit the case at hand into it, this practical guide begins with the problems 
as they are presented to you and works toward the cause and its management. 


In the first section, you are directed from a list of the complaints, symptoms 
and signs which originally bring the patient to see you—through to the 
presumptive diagnosis. 

The second section provides you with data clinching a definite diagnosis and 
tells you what treatment is considered best. The third section, Special Data 
and Technique, contains in alphabetical order therapeutic material applicable 


to several conditions. 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 
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Bite 


and here’s the relief— 
for infant skin... 


AMMENS. 


medicated 


POWDER 


for diaper rash, 
chafing, prickly 
heat, and other 
minor skin irritations... 

AMMENS discourages bacter- 
ial growth, absorbs excess 
moisture and protects ma- 
cerated skin, eases discom- 
fort and promotes healing. 
For full details on AMMENS 
benefits, send for file cards. 


AMMENS is carefully formulated 
to combine starch, talc, zinc oxide, 
boric acid, and hydroxyquinolin. 


Bristol-Myers Company 
19 West 50 Street, New York 20, N. Y. 
Distributor for CHARLES AMMEN COMPANY « Alexandria, Louisiana 
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and 
poison oak 


AQUA IVY, 


93% EXCELLENT TO GOOD RESULTS 


AQUA IVY, AP®—the poison ivy and poison 
oak desensitizer was developed by Strauss 
and Spain. It is the whole pyridine extract 
of poison ivy leaves which is alum precipi- 
tated to form an insoluble complex. It is 
readily suspended in normal saline for in- 
jection. This results in immunity in 93% 

OF THE CASES and prevents the severe re- 
poh. often seen from the prophylactic 
use of ordinary poison ivy extracts. 


AQUA IVY, AP® is administered subcutane- 
ously WITH LITTLE OR NO PAIN, and with- 
out the usual reaction at the site of injec- 
tion. It is effective, non-irritating, long 
acting. And it’s inexpensive . . . 


CHEMICAL 


Allergens 


10 EAST ST. N.Y. 
) ORegon 9-4110 


Literature Available—Please Write to Dept. P. 
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|; said good-by to the 
bride who was once your little girl, and to that handsome 
boy who is now your son. The youngsters are on their 
own: and so, after twenty-odd years, are you! Now is the 
time to think of yourselves— your pleasures, your security, 
your eventual retirement. A good time to start putting part 
of your savings away in safe, sure, United States Savings 
Bonds. Where nothing can touch your principal. And where 
your money earns 3%4% when bonds are held:to maturity. 
Series E Bonds grow in value, year by year—and Series H 
Bonds pay you interest twice a year. Whichever you choose, 
start your bond program today! When financial independ- 
ence counts, count on U.S. Savings Bonds! 


The U.S. Government does not pay for this advertisement. It is 
donated by this publication in cooperation with the Advertising 
Council and the Magazine Publishers Association. 
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“Why, she hasn’t eaten this way in months.” 


“And she looks like a million.” 


Wetzel et al. found that “‘clinical changes after B, administra- 
tion were those of increased physical vigor, alertness, better 
general behavior, but above all, a definite increase in appetite.” 
— Science 110:657 
In another study, Chow compared children to whom By had 
been administered orally with a control group. He found that 
“the mean gain in body weight of the experimental group was 
practically twice that of the control group.” 
—F. Nutrition 433323 


The value of B, in combating anorexia has been long established. 


RO H IT tow appetite 


The delicious high potency combination of 
By (25 meg. per teaspoonful) 
B, (10 mg. per teaspoonful) 


Smith Kline & French Laboratories, Philadelphia 
*T.M. Reg. U.S. Pat, Off. 
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“4 This advertisement conforms to the Code for Advertising of the Physicians’ Council for Information on Child Health. 


WHAT 
Bremil-—FED 
BABIES ARE 
“MADE OF” 


good nourishment 


natural tranquility 
(physiologic Ca: P ratio of 14% :1) 


freedom from excoriations 
or perianal dermatitis 


minimal digestive upsets 


reduced danger of dehydration 
during stress 


“EVERYTHING NICE” 


for parents, nurses, and physicians 


Bremil 


nutritionally complete...physiologic... reasonable 
in cost—a clinical counterpart of breast milk 


standard dilution from birth — 
1 level measure to 2 fl.oz. hot water, 
in 1-Ib. tins at all drug outlets. 
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